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LIFE  and  ACCIDENT  INSURANCE  COMPANY, 

HARTFORD,    CONN. 


Paid-up  Cash.  Capital, $    600,000 

Casli  Assets, 4, 798,000 

Liabilities, 3,51 1,000 

Surplus  to  Policy-Holders, 1,286,000 

Cash  Benefits  Paid, 4,600,000 

EVEKTTHING    DESrRAELE    IN   LIFE    OR  ACCIDENT    INSURANCB,    'VyiTH 
AMPLE    SECUEITT,   AT    LO-W  CASH    BATES. 

Whole  Number  of  Accident  Policies  Written, 560,000 

Whole  Number  of  Accident  Claims  Paid, 39,500 


TEN    GOOD    REASONS 

WHY    YOU    SHOULD    INSURE    AGAINST    ACCIDENTS. 

1.  They  will  happen  in  all  occupations  and  situations. 

2.  They  will  happen  whether  you  travel  or  not. 

3.  They  cost  Money,  valuable  Time,  and  even  Life. 

4.  Accident  Insurance  costs  but  a  small  Premium, 

5.  It  guarantees  a  good  round  sum  in  case  of  Accidental  Death. 

6.  It  secures  Weekly  Indemnity  for  wholly  Disabling  Injury. 

7.  It  is  the  best  investment  of  a  few  Dollars  that  one  can  make. 

8.  Any  regular  Agent  will  write  a  policy  at  short  notice. 

9.  No  tedious  Medical  Examination  is  required. 

10.    Thousands  can  testify  to  its  Benefits  actually  received. 


JAMES    G.    BATTEKSON,    President. 

G.  F.  DAVIS,  Yice-Pres't.  RODNEY  DENNIS,  Secretary. 

J.  E.  MORRIS,  Asst.  Sec'y.  GEORGE  ELLIS,  Actuary. 

EDWARD  V.  PRESTON,  Superintendent  of  Agencies. 

G.  P.  DAVIS,  M.  D.,  Medical  Examiner. 

J.  B.  LEWIS,  M.  D.,  Surgeon  and  Adjuster. 


Agents  in  the  Principal  Cities  and  Towns  in  the  United  States  and 

Canadas. 


Wliat  Science  says  about 

ACCIDENT     INSURANCE 


First,  The  utmost  care  and  caution  cannot  always  forstall  acci- 
dents. Sometimes  the  constitution  of  the  drowned,  or  of  those  other- 
wise suffocated,  or  the  circumstances  of  the  case,  do  not  permit  re- 
storation ;  the  requisite  heat  may  not  be  attainable,  or  some  other 
condition  may  prevent  success.  184  persons  yearly  drowned  and  un- 
restored,  in  New  York  City  alone,  makes  the  fatahty  of  such  acci- 
dents very  impressive. 

Second,  Suffocation,  however,  is  found  in  only  one  class  of  acci- 
dents ;  those  of  the  other  class  are  much  more  numerous  and  much 
more  hazardous.  Indeed,  in  good  constitutions,  having  good  habits, 
death  very  rarely  occurs  during  those  years  in  which  insurance  is 
needed,  unless  it  is  produced  by  accident.  Hence  for  them  'Accident 
Insurance'  is  the  true  insurance. 

Third,  Accident  Insurance  does  not  mean  exactly  what  those 
words  at  first  thought  seem  to  imply.  No  person  can  be  insured 
against  accidents ;  they  '  will  happen  in  the  best  of  families.'  Insur- 
ance can  be  had  only  against  some  (not  all)  of  their  effects.  Death 
will  occur  with  or  without  insurance.  As,  also,  the  affectionate  care 
and  support  of  the  '  bread-winner '  cannot  be  purchased,  so  they  can- 
not be  insured.  Insurance  can,  however,  provide  pecuniary  support 
for  loved  ones  in  case  of  the  fatal  injury  of  their  protector. 

Again,  Accident  Insurance  has  also,  perhaps,  a  still  more  import- 
ant function  when  the  accident  is  not  fatal,  since  those  cases  are 
much  the  more  numerous.  It  has  therefore  two  functions:  (1)  to  pro- 
vide for  the  family  if  the  accident  is  fatal,  and  (2)  to  provide  for  it 
and  its  head,  if  he  is  not  fatally  injured ;  hence,  it  is  the  true  family 
insurance. 

Fourth,  As  accidents  are  never  timely,  but  always  very  untime- 
ly, the  distinctive  mark  of  a  wise,  careful,  and  economical  man  is 
found  in  his  providing  himself  and  family  during  the  years  of  his 
need  with  this  cheap  form  of  insurance,  taken  out  from  some  good 
company.  It  will  certainly  free  his  mind  from  one  form  of  anxiety, 
and  thus  compensate  him  fully,  even  if  no  accident  happens  to  him. 
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STEINWAY    HALL, 
(15  Lo-wer  Seymour  St.,  London,  England,) 

Grand,    Square,    and    Upright    Pianos 
invariably  victorious! 

U.  S.  Centennial  Exhibition,  Philadelphia,  1876. 

TWO    HIGHEST    AWARDS    AlTD    TWO    DIPLOMAS. 

tlie  one  for  the 

HIGHEST   DEGREE   OF   EXCELLENCE 

in  all  styles  of  pianos  exhibited,  and  the  other  for  the 

HIGHEST   PEBFECTION    OF    FINISH    AND    WORKMANSHIP 

of  metal  parts,  piano  hardware,  metal  frames  and  actions. 


INTEBNATIOirAI.   EXHIBITION,   VIENNA,  1873. 

The  resolution  embodied  in  the  report  on  pianos,  and  signed  by  all  the  judges  : 
"  In  regard  to  the  American  division,  it  is  much  to  ie  deplored  that  the  celebrated  path- 
inaugurating  (path-hreaTdng)  firm,  of  STEINWAY  &  SONS,  of  New  York,  to  whom  the 
entire  Piano  manufacture  is  so  greatly  indebted,  has  not  been  represented." 


FXBST  OF  THE  GRAND  GOLD  MEDALS  OF  HONOR, 

Exposition  Universelle,  Paris,  1867. 


GRAND  TESTIMONIAL  MEDAL  AND  HONORARY  MEM- 
BERSHIP, 

Societe  des  Beaux  Arts,  Paris,  1867. 


A.CADEMICAL  HONORS    OF   "THE   ROYAL   ACADEMIES   OF 
ARTS," 

Berlin  and  Stockholm,  1868. 


GRAND  NATIONAL  GOLD  MEDAL, 

From  His  Majesty  King  Charles  XV.,  of  Sweden  and  Norway. 


FIRST    PRIZE    MEDAL, 

International  Exhibition,  London,  1862. 

Also  more  than  thirty  five  First  Premiums  of  American  Exhibitions,  and  testimonialt 
from  the  most  eminent  Musicians,  Composers,  and  Artists  in  the  world,  who  all  unite  in  the 
wumimaus  verdict  of  the  superiority  of  the  Steinway  Piano  over  all  others. 


Every  Piano  Fully  "Warranted  for  Five  Years. 
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The  Manufacturer  and  Builder, 

A   Monthly  Journal    devoted   to   Engineerings   Mechanics, 

Manufacturing,   Building,  Architecture, 

and   Practical  Science. 


Edited  by  Prof.   P.   H.   VAN    DER    WEYDE. 


It  is  the  best  Publication  of  its  character  issued. 

Its  articles  are  reliable  and  ably  written. 

It  gives  more  information  than  any  other  journal. 

Its  Illustrations  are  unsurpassed. 

Each  Number  contains  a  vast  amount  of  information  for  the  Engineer, 
Manufacturer,  Machinist,  Mechanic,  Builder,  Architect,  and  Plumber,  while 
for  the  general  reader  there  is  a  great  variety  of  matter,  embracing  topics  of 
current  interest  relating  to  Science  and  General  Industry. 

Subscription  Price,  $2.00  per  Tear ;  Cl.OO  for  Six  SZontlis. 

Specimen  copies  sent  on  receipt  of  10  cents. 

H.  N.  BLACK,  Publisher, 

p.  O.  Box  4379.  Sr  Paris.  Row,  New  Yorlk. 

A.    DUMAHAUT, 

Manufacturer  and  Dealer  in 

Pianos,  Organs,  etc, 

No.  25  East  Pourteentli  Street, 

Bet.  Broadway  and  Fifth  Avenue,  NEW    YORK. 

Instruments  Merited  and  Sold  on  Installtnents. 

J'lANOS  AND  pRGANS    JUNED     AND    jR-EPAIi^ED.        ^ECOND-j^AND 
jPlANOS   ^OUGHT    OR    JaKEN    IN    pXCHANGE. 

A    RARE    CHANCE. 

m-  For  sale  a  splendid  PABLOE  OEaAN,  two  sets  of  Pipes,  Stop- 
Diapason,  and  Dulciana.  It  has  a  Harmonic  Stop  and  Pedal  Base,  and  is 
movable  without  disturbing  the  pipes.  It  is  sweet  toned,  yet  its  swells  make 
it  powerful  enough  for  a  small  church.  Those  who  appreciate  good  music 
will  be  delighted  with  it.    It  is  a  rare  chance.    CaU  and  see  it. 


PRIMARY,    SYSTEMATIC, 
HUMAN 

Physiology,  Anatomy  and  Hygiene, 

A  new  and  improved  method  of  Analysis  and  Classification,  both 

simple  and  complete,  practical  and  interesting,  adapted 

to  the  use  of   young  scholars. 


MANY    NEW    ILLUSTRATIONS. 


BY 

T.   S.   LAMBEET,    M.   D. 


NEW    YORK: 

WM.  WOOD   &   CO.,  27   Great  Jones  St.,  PiaTDlisliers. 

4®-  Price  60  Cents,  sent  by  Mail.  =©11 


"This  book  is  small  and  within  the  comprehension  of  any  child  a  dozen 
years  old,  yet  on  acoount  of  its  illustrations  and  the  mode  of  treatment  of 
its  topics,  especially  including  its  analytic  and  synthetic  charts  of  the  struct- 
tu'e  and  functions  of  the  body,  it  conveys  more  instruction  directly  and  by 
inference  than  does  any  of  the  larger  volumes  for  schools  with  which  we  are 
acquainted.  Indeed,  any  medical  student,  or  even  his  preceptor,  would  be 
benefited  by  its  perusal." — Home  Science. 


LAMBERT'S    CHARTS 

OI" 

HUMAN  AMTOMT  AND   PHYSIOLOGY, 

By  T.   S.  LAMBERT,   M.   D. 

Six   in    Number,  Beautifully    Colored,    Three  Feet  hy  Two. 

Price  in   Sheets,   $9.00 ;    Mounted,   $15. 

WOOD    &    CO.,   P-alDlisliers. 


"  Two  of  these  Charts  are  copyrighted,  and  one  of  them  is  the  best,  if 
not  the  only  means  of  clearly  explaining  the  functions  of  Vision,  so  that  it 
can  be  readily  understood  by  any  one.  The  author  has  an  unusual  faculty 
of  exhibiting  physiological  truths ;  and  well  he  may  have,  since  no  one  has 
studied  them  more,  nor  lectured  upon  them  as  much." — Home  Science. 


THEY  ARE  NOT  DEAD. 


It  should  be  noticed  by  readers  that  without  the  insertion  of 
advertisements  this  elegantly  illustrated  edition  could  not  be 
afforded  as  cheaply  as  it  is.  But  care  has  been  taken  to  admit 
nothing  which  cannot  be  commended  by  the  author  as  entirely 
reliable,  and,  as  will  be  seen,  of  the  very  best  class,  thus  conferring 
another  benefit  by  furnishing  a  desirable  directory  in  regard  to  the 
matter  advertised. 

Thus,  by  the  enterprise  of  one  of  the  best,  if  not  the  best,  of 
photographers  (see  advertisement),  the  reader  is  favored  with  a  per- 
fect likeness  of  the  author,  now  in  his  sixty-first  year,  which  other- 
wise could  not  be  afforded. 

In  this  connection  it  will  be  interesting  to  many,  and  also  when 
reading  the  book,  to  consider  that  it  was  planned  and  most  of  it 
written  during  the  many  months  of  the  unjust  imprisonment 
of  the  Author,      (See  dedication  on  next  leaf.) 


T.  S.  LAM^E(kT,  M.  (Z).,  A.  M.,  LL.  (Z). 
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DEDICATED 


JAMES    McCALL,    ESQ.,  TO   THE    HON.    WILLIAM    BAKNES, 
^AND   TO   THE   HON.  ABEAM   WAKEMAN, 

AS  A  TESTIMONIAL   OF  RESPECT,  ESTEEM,  AND  INDEBTEDNESS. 

True,  dedications  are  out  of  fashion.  It  is  well  that  they  are,  since 
the  motive  which  induced  their  usual  fulsome  laudations  was  far  from 
creditable  to  their  authors. 

But,  I  also  know,  that  it  is  always  "in  order"  to  give  honor  to- 
whom  honor  is  due.  Besides,  the  reader  has  a  right  to  know  that  he 
is  especially  indebted  to  the  above-named  gentlemen  for  the  pleasure 
and  profit  of  perusing  this  book ;  since,  while  the  names  of  many 
kind  friends  are  inscribed  upon  my  heart  of  hearts,  as  in  adamant, 
and  of  whom  I  can  say,  "When  I  was  in  prison  ye  visited  me," — 
those  noble-hearted  men  not  only  did  this,  but  they  brought  me  out, 
and  gave  me  to  my  family  again,  and  to  my  labors  among  men.  I 
should  fail  in  my  sense  of  duty  if  I  omit  to  state  the  fact,  in  their 
honor  and  that  of  humanity,  that  they  did  this  uninfluenced  by  mer- 
cenary motives,  or  by  expectation  of  pecuniary  reward,  being  actuated 
only  by  their  sense  of  justice,  which  they  indignantly  saw  outraged  in 
my  case,— an  opinion  which  my  friends  had  the  pleasure  of  finding 
confirmed   by  the  highest   Court  of  the  State. 

Although,  therefore,  confinement  gave  me  the  leisure  for  thought, 
a'nd  for  the  writing  of  a  considerable  part  of  this  book,  liberty  was 
essential  to  its  completion  ;  and  hence  both  reader  and  author  have 
performed  a  pleasant  duty  in  reading  and  writing  this   dedication. 
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THEY   ARE   NOT    DEAD. 


This  is  a  small  book,  but  its  subject  is  of  the  gravest 
and  greatest  importance  to  every  person.  There  are  also 
good  grounds  for  the  belief  that  by  all  it  may  be  perused 
with  corresponding  interest.      Its  object  is  to  show  : — 

First,  that  those  who  have  been  drowned  or  otherwise 
suffocated  are  not  immediately  dead,  but,  for  certainly  a 
short,  and  perhaps  for  a  long,  time  are  still  alive,  and  can  be 
restored  to  their  friends  and  to  the  world. 

Second,  that  heat  alone  is  the  chief  factor  or  means  up- 
on which  reliance  is  to  be  placed  for  restoration. 

Third,  that  the  application  of  heat  is  so  simple  that  it 
can  be  successfully  made  by  any  person. 

Fourth,  that  the  whole  process  of  drowning  (or  other 
mode  of  suffocation)  and  of  restoration  can  be  so  plainly 
described  and  illustrated,  that  the  whole  method  of  pro- 
cedure, and  the  why  and  wherefore  of  it,  can  be  easily  un- 
derstood by  any  reader. 

STZLIi    ALIVE. 

The  papers  abound  in  such  paragraphs  as  the  following  : 
"I  can't  swim,   and  if  I  don't  come  up  in  three  minutes  jump  in 

and  get  me,"   said  a   St.   Louis  boy,   on  diving  into  the  water.     His 

companions  waited  three  minutes  and  then  pulled  him  out ;    but  he 

was  dead. 

Oswego,  N.  F.,  August  16. — A  fatal   accident  occurred  this  morning 

on  the  Eome,  "Watertown,  and  Ogdensburg  Railroad,  at  Sterling  June- 


tion.  "While  a  gravel  train  was  being  loaded  the  bed  gave  way,  bury- 
ing four  employees,  named  Fred.  Baer,  Edward  Schultz,  Nicholas 
Archer,  and  Tim  Dineen,  The  last-named  was  taken  out  alive  ;  the 
others  were  dead, 

(From  the  New  York  Sun.) 

GhoJced  to  Death. — An  inmate  of  the  Home  for  Incurables  had  a 
piece  of  duck  lodge  in  his  throat,  the  home  surgeon  says  that  he 
"  met  the  patient  at  the  door  of  his  room,  although  he  had  been  un- 
able to  leave  his  bed  for  some  time,  and  endeavored  to  remove  the 
obstruction,  but  could  not  do  it ;  the  consulting  surgeon  came  imme- 
diately, but  his  efforts  were  also  unavailing,  and  the  man  died  from 
choking." 

Now,  no  one  of  those  persons,  so  flippantly  in  the  above 
extracts  called  dead,  was  dead  at  the  time  mentioned,  and 
in  fifteen  minutes  the  proper  application  of  heat  alone  would 
have  demonstrated,  to  the  most  stolid,  the  fact  that  they 
were  alive,  and  had  been  preserved  for  restoration.  They 
were  doubtless  put  into  their  graves  while  they  were  yet 
alive. 

If  there  be  even  but  a  small  measure  of  truth  in  these 
ideas,  and  I  believe  them  to  be  fully  true,  the  subject  is 
one  of  unsurpassed  importance.  Understand  that  all  the 
authorities  agree  that  such  i^ersons  may  be  restored  immedi- 
ately after  such  accidents  have  occurred  ;  hence,  those  lives 
should  have  been  saved. 

To  show  that  I  do  not  take  extravagant  views  in  such 
cases,  I  will  quote  from  the  Eveni7ig  Post : 

RESUSCITATION  BY  HEAT. 

A  REMARKABLE   CASE  CORROBORATING  DOCTOR  LAMBERT'S  THEORY. 

To  the  Editors  of  the  Evening  Post  : 

The  theory  of  Dr.  Lambert  that  heat  will  resuscitate  a  drowned 
person  apparently  dead,   as  set    forth    in    the    Evening  Post,    of   the 


20th,  was  curiously  verified  almost  under  my  own  eyes  a  year 
and  a  half  ago  in  Havana,  where  I  usually  reside. 

A  black  boy  of  fifteen  years  of  age,  strong,  well-grown,  the  slave 
of  a  neighbor,  early  one  morning  fell  into  the  bay,  and  was  taken 
out  apparently  quite  dead.  He  was  carried  home  and  laid  on  the 
terrace-roof  of  the  house,  a  doctor  was  sent  for,  and  all  the  means 
generally  used  for  resuscitating  drowned  persons  were  tried  in  vain 
during  nearly  two  hours.  Convinced  at  last  that  all  efforts  to  bring 
him  to  life  again  were  useless,  every  one  withdrew,  and  the  corpse 
was  left  lying  upon  the  roof,  exposed  to  all  the  fervor  of  the  tropical 
sun.  When,  five  or  six  hours  later,  the  coffin  was  ready,  two  men 
went  on  to  the  roof  to  fetch  the  body.  To  their  amazement  the  boy 
was  alive,  and  very  little  the  worse  for  his  adventure.  I  saw  him 
the  next  day,  and  can  vouch  for  the  truth  of  this  statement.  There 
was  great  excitement  in  the  neighborhood,  for  the  doctor  had  de- 
clared him  to  be  perfectly  dead. 

It  is  evident  that  this  resuscitation  was  produced  by  heat  alone, 
and  it  is,  in  my  opinion,  an  interesting  corroboration  of  Dr.  Lambert's 
assertion.  Yeritas. 

It  was  also  a  great  pleasure  to  read  tlie  narrative  (insert- 
ed hereafter,  p.  20,)  descriptive  bi  the  thought  and  work  of 
so  eminent  a  member  of  his  profession  as  Dr.  Davis.  It 
was  brought  to  my  notice  immediately  after  my  first  article 
was  published,  and  quite  confirmed  my  mind  that  I  was 
righ^. 

The  remarkable  double  testimony  brought  to  light  re- 
cently by  a  letter  received  by  the  New  York  Evening  Post, 
from  a  distinguished  medical  man  of  our  Western  Coast,  giv- 
ing the  experience  of  Baron  Larrey,  is  to  the  point  : 

HEAT  FOR  THE   DROWNED. 

To  the  Editors  of  the  Evening  Post  : 

The  interesting  papers  of  Dr.  Lambert  in  the  Evening  Post  upon 
the  use  of  heat  in  the  resuscitation  of  the  drowned,   have  a  partial 
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confirmation  in  the  valuable,  but  now  little  read,  memoirs  of  military 
surgery  by  the  elder  Larrey.  I  quote  from  the  first  American  edi- 
tion, Baltimore,  1814.     He  says  (p.  38): 

«»  *  *  *  I  will  mention  by  what  means  I  had  the  happiness  of 
restoring  some  drowned  persons  to  life.  If  these  means  are  gener- 
ally known  they  may  succeed  in  the  hands  of  every  one.  As  soon  as 
I  hear  that  a  person  is  taken  from  the  water  I  hasten  to  his  assist- 
ance, and  cause  him,  in  the  first  place,  to  be  gently  laid  on  a  mattress 
before  a  large  fire ;  I  cut  off  his  clothes  immediately,  that  the  body 
may  be  exposed  to  a  general  treatment.  Then,  while  an  assistant 
makes  unremitting  and  general  friction  with  warm  flannels,  I  exert 
myself  in  blowing  with  a  bellows  into  one  nostril,  at  the  same  time 
closing  the  other ;  afterward  I  press  the  thorax  and  the  abdomen  al- 
ternately ;  I  then  pour  into  the  mouth  a  little  warm  spirits ;  I  endeav- 
or to  irritate  the  inside  of  the  nostrils  and  the  throat  with  a  feather 
impregnated  with  ammonia.  I  administer  warm  enemata*  of  a  decoc- 
tion of  tobacco  [the  translator  properly  warns  against  the  danger  of 
tobacco],  and  take  care  to  present  every  part  of  the  body  successively 
to  the  fire.  For  six  hours  f  I  continue  these  attempts,  which  appear 
suited  to  restore  internal  warmth  and  sensibility." 

It  is  obvious  that  the  excitants  here  used  were  probably  very 
small  factors  for  good  ;  how  far  the  artificial  respiration,  thus  em- 
ployed, was  important,  cannot  be  determined ;  but  the  prominence 
that  he  assigns  to  heat  is  very  noteworthy.  Larrey  gives  no  statis- 
tics, but  asserts  that  he  has  "had  the  happiness  of  restoring  some 
persons."  W. 

San  Francisco^  April  8,  18 1 9. 

These  very  interesting  cases  will  suffice  to  show  that  my 
views  are  not  the  groundless  vagaries  of  crude,  undisciplined 
thoughts  and  conclusions,  but  that  they  are  founded  in  fact. 

Observe  that  I  am  not  a  partisan,  nor  bigoted  against 
the  use  of  additional  means  of  restoration,  if  intelligent 
persons  think  them  advisable.      If  strong  heat  is  used  pri- 

•    *  Injections  into  the  bowels, 
t  Notice  the  six  hours  time  that  Baron  Larrey  mentions. 
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marily,   other  means    vail    do    no    harm  ;    if  it  is  not  used, 
they  will  do  no  good. 

HOW    THIS    BOOK    CAME    TO    BE    PUBLISHED. 

It  may  not  be  amiss  for  our  purjDOse,  and  it  may  gratify 
some  readers,  if  I  give  a  brief  history  of  the  production  of 
this  little  treatise,  since  this  review  will  show  the  reasons 
for  its  form  and  peculiarities. 

Last  summer,  an  incidental  circumstance  brought  to  my 
mind  the  first  knowledge  that  I  ever  had  of  a  drowned  j)er- 
son  having  been  restored  by  another  by  heat  alone.  As  this 
was  an  indisputable  case  which  confirmed  the  correctness 
of  my  views,  and  of  the  method  that  I  had  used  in  several 
instances,  and  as  the  papers  almost  daily  contained  notices 
of  persons  having  been  drowned,  and  not  one  of  restoration, 
I  felt  impelled  to  write  to  the  New  York  Express  as  follows  : 

SIMPLE  METHOD   OF  RESTORATION  IN  CASE   OF 
DROWNING-. 

To  the  Editor  of  the  N.   Y.  Evening  Express : 

Dear  Sir: — So  many  deaths  by  drowning  are  announced  this  year 
that  I  am  impelled  by  a  sense  of  duty  to  suggest  a  simple  method  of 
restoration.  It  is  theoretically  correct,  and  I  have  repeatedly  applied 
it  successfully  in  case  of  man  and  animals.  Others  have  used  it  with 
equal  success.  It  will  certainly  be  as  good  as  other  methods,  since  I 
do  not  remember  one  restoration  noticed  this  year.  Simply  and  solely 
heat  the  person;  nothing  else  is  necessary.  One  way  to  do  it  is  to 
take  off  the  cold,  wet  clothing  from  a  person,  wrap  him  in  a  sheet, 
blanket,  rug,  quilt,  carpet,  or  anything  which  will  hold  water;  pour 
water  as  hot  as  the  hand  can  bear  it  upon  the  material  put  around 
the  person,  filling  it  with  the  hot  water  and  replenishing  it  until  the 
person  is  heated  through.  When  thoroughly  heated,  if  otherwise  un- 
injured, he  wiU  gasp,  and  after  a  little  time  another  gasp  will  follow, 
others  succeeding  more  and  more  quickly    until    breathing    becomes 
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natural.  This  simple  course  ought  to  restore  in  from  one  to  two 
hours  any  person  who  has  not  been  under  water  more  than  one 
hour,  and  is  simply  drowned.  If  no  hot  water  is  at  hand,  make 
some  fire  and  heat  an  abundance  of  it  right  away,  or  take  the  per- 
son to  a  place  where  it  can  be  had  as  speedily  as  possible,  or  apply 
heat  in  any  other  way  which  will  thoroughly  heat  the  person.  It 
will  also  be  important  to  be  sure  that  the  wind-pipe  is  open,  so  that 
the  breathing  apparatus  can  gasp  when  ready. 

Eespectfully, 

T.  S.  Lambert,  M.  D. 

A  sad  case — hereafter  narrated — being  noticed  in  the  same 
paper,  on  the  same  day  when  the  above  article  appeared, 
induced  me  to  write  to  the  appreciative  Editor  of  that  paper 
a  fuller  exposition,  which,  to  the  extent  of  a  compact  col- 
umn, appeared.  Half  a  column  was  also  printed  in  the 
widely-circulated  Sun. 

A  day  or  two  subsequent,  a  reporter,  unusually  intelligent 
and  expert,  connected  with  the  N.  Y.  Evenhig  Post,  "inter- 
viewed" me,  and  published  the  "interview"  in  a  very  in- 
teresting and  attractive  manner.  To  explain  a  point  or  two, 
and  to  add  somewhat  to  his  paper,  I  sent  a  letter  to  the 
Evening  Post,  to  which  the  Editor  very  politely  called  atten- 
tion. This  letter  elicited  the  one  in  regard  to  the  Cuban 
negro,  quoted  above. 

All  these  communications,  and  the  extracts  from  them 
inserted  in  numerous  papers  throughout  the  English  reading 
world,  brought  many  curious  letters,  putting  numerous  ques- 
tions, some  natural  and  as  many  unnatural  ;  showing  in  the 
total  that  correct  information  in  regard  to  drowning  and 
upon  the  methods  of  restoration  is  much  needed,  not  only 
by  laymen,  but  by  many  professional  men,  some  of  whom, 
at  least,  are  well  educated  generally  in  their  profession. 

It  afforded  the  greatest  pleasure  to  have  my  new  views 
confirmed  and  sustained  by  eminent  medical  gentlemen,   oft- 
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en  with  reference  to  similar  processes  adopted  by  themselves 
or  by  others,  illustrations  from  which  will  be  given  in  their 
place.  The  restoration  by  Dr.  Joux,  hereafter  mentioned,  is 
very  remarkable. 

All  these  results  suggested  that  a  still  more  complete 
view  of  the  subject,  presented  in  a  more  orderly  and 
thoughtful  manner,  would  be  productive  of  good.  I  set 
about  doing  the  work  with  all  the  care  possible  for  me  to 
take.  This  meeting  the  approval  of  the  Editor  of  the  Even- 
ing Post,  was  by  him  presented  to  the  public  in  several 
issues  of  that  paper,  occupying  several  columns  of  valuable 
space  in  that  journal,  and  also  in  the   Weekly  Post. 

His  judgment  was  at  once  confirmed  by  the  singular  ex- 
tent to  which  extracts  were  made  by  other  papers  far  and 
wide,  while  numerous  letters  testified  to  the  deep  interest 
awakened.  Many  of  these  suggested  that  the  matter  should 
be  put  into  a  more  permanent  and  handy  form.  This  was 
also  urged  orally  by  personal  friends,  who  were  so  kind  as 
to  express  themselves  with  earnestness  upon  the  merits  of 
the  work,  one  in  particular,  saying  that  he  wanted  a  thou- 
sand copies  to  give  away. 

At  first,  after  receiving  this  essential  encouragement,  I 
thought  that  I  would  condense  and  formularize  what  I  had 
written,  presenting  it  in  a  more  scientific  form  as  more  be- 
coming and  dignified  in  a  book  ;  but  at  once  all  my  friends 
protested,  insisting  that  it  had  been  proved  to  be  intensely 
interesting  as  it  was,  that  I  could  not  better  but  might 
spoil  it  by  the  alteration  that  I  suggested,  and  that  I  should 
take  what  I  had  written  to  the  Evening  Post,  and  make  such 
emendations  and  additions  thereto  as  my  mind  suggested.  I 
have,  therefore,  adopted  their  advice,  and  shall  use  the  head- 
ing given  by  the  Evening  Post,  and  the  letters  nearly  as 
therein  found,  with  wood-cuts  and  much  additional  matter, 
which  I  hope  will  give  complete  satisfaction. 


Part   I. — Objective   Arguments. 


THEY  AEE  NOT   DEAD. 

DKOWNED     PEKSONS     SIMPLY    IN    A    STATE    OF    SUSPENDED     ANIMA- 
TION— HEAT     AS     A     KEVIVING      AGENCY — INTEEESTING     STATE- 
MENTS     OF     METHODS     USED     FOE    SAVING     THE      LIYES 
OF    THOSE    APPAEENTLY    DEAD    FEOM    HAVING    BEEN 
DKOWNED     OE     OTHEEWISE     SUFFOCATED. 

Editor  New   York  Evening  Post: 

In  a  note  received  the  other  day  from  Professor  Wilder, 
of  Cornell  University,  he  asks  :  "Can  you  give  me  any  fur- 
ther information  than  that  contained  in  your  letter  to  the 
Evening  Post  ?  Did  you  originate  the  method  of  hot  water  ? 
Upon  what  occasion  was  it  tried  upon  a  man  ?"  *  Many  like 
inquiries  referring  to  "communications  in  the  Evening  Post'' 
indicate  a  widespread  interest  among  your  readers.  Three 
questions  are  asked  by  nearly  every  one:  "Do  you  mean 
that  heat  will  restore  a  man  who  is  dead?"  "How  do  you 
get  the  water  out  of  the  lungs?"  "How  long  after  being 
drowned  can  a  person  be  restored  ?"  One  letter  asks  sixteen 
other  questions,  each  germane.  Therefore,  I  think  it  best  to 
write  to  you  a  letter  so  complete  that  no  question  will  re- 
main. 

That  the  subject  may  be  practically  useful  to  every  read- 
er no  pains  will  be   spared  to   make  it  plain  and  interesting. 


*  He  also  inclosed  a  synopsis  of  two  of  his  hygienic  lectures,  entitled, 
"Emergencies,  and  How  to  Meet  them.  15  cts."  Multum,  in  Parvo.  Adapted 
to  the  pocket,  and  should  be  in  every  family.    G.  P.  Putnam's  Sons,  Publishers. 
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I  will  give,  first,  definite  answers  to  tlie  above-mentioned 
three  questions ;  seco7id,  the  factors  directly  concerned  in 
drowning  and  in  restoration  ;  iJm'd,  illustrative  cases  show- 
ing how  the  "heat  method"  has  been  successfully  applied; 
fourth,  answers  to  various  questions  ;  fifth,  (Part  II.*),  de- 
scription of  parts  of  the  body  explanatory  of  the  subject  ; 
sixth,  (Appendix),  fuU  details  of  the  modes  of  restoring  those 
drowned  or  otherwise  suffocated. 

To  inspire  the  confidence  and  attention  which  the  import- 
ance of  the  subject  demands,  and  which  from  its  nature  it  is 
entitled  to  receive,  it  is  sufficient  to  say  that  eight  reliable 
cases  of  resuscitation  by  means  of  heat  alone  (a  larger 
number  now)  are  known.  Such  success  gives  promise  that  a 
large  majority  of  persons  drowned,  and  who  are  taken  out 
of  water  within  a  reasonable  time  (a  few  minutes,  hours, 
perhaps  days),  and  a  still  larger  proportion  of  those  other- 
wise suffocated,  may  be  restored.  A  person  recently  drown- 
ed is  not  dead,  and  will  not  be  for  a  long  time.  If  not 
lively  he  is  yet  lifeful.  Be  not,  therefore,  alarmed  nor  un- 
duly excited,  but  let  "  faith,  hope,  and  charity"  inspire  con- 
fidence and  a  cool  judgment  to  aid  with  deliberate  haste  in 
taking  the  drowned  person  out  of  the  water  and  in  endeavor- 
ing to  restore  him. 

Let  this  also  give  courage  to,  and  prevent  dangerous  alarm 
in  the  person  in  danger  of,  or  really  drowning.  This  is  a 
matter  of  great  consequence,  since  many  who  fall  into  the 
water  are  not  simply  drowned,  but  being  frightened,  exhaust- 
ed by  their  struggles,  or  chilled  by  the  cold,  there  is  at  least 
a  complication  of  drowning  with  syncope  (fainting),  con- 
gestion of  the  brain,   or  other    condition,    which  makes  the 


*  This  will  be  omitted  in  some  editions,  that  those  who  do  not  want  to 
read  it,  need  not  buy  it  ;  such  editions  wUl  be  plainly  indicated  upon  the 
cover,  or  upon  the  title-page,  or  upon  both. 
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case  less  easily  managed,  and  the  result  more  doubtful  than 
simple  drowning  would  be.  These  complications  very  much 
prolong  the  time  needed  for  the  reanimation  of  the  suspend- 
ed life — hours  may  be  required  where  minutes  would  be  suf- 
ficient in  mere  drowning.  This  will,  in  part  at  least,  and 
probably  in  great  part,  account  for  the  great  variation  of  the 
length  of  time  required  for  restoration  in  different  cases, 
in  which  there  is  no  difference  in  the  coldness  of  the  bodies. 
Most  of  those  efforts  which  have  been  successful  have  occu- 
pied but  a  little  time.  Others  have  required  an  hour,  two 
hours  and  a  half,  six  hours,  eight  hours,  and  eight  hours 
and  a  half,  which  is  the  longest  time,  to  my  knowledge,  used 
successfully  for  the  restoration  of  a  suffocated  person.  If 
that  time  and  labor  had,  if  necessary,  been  bestowed  upon 
every  iDerson  drowned  or  otherwise  suffocated,  how  many 
would  have  been  restored  no  one  can  say.  Certainly  many 
would  have  been,  while  perhaps  even  a  longer  time  was 
needed  to  restore  some  who  were  restorable.  As  we  cannot 
tell,  unless  there  is  some  obvious  injury,  who  is  restorable 
and  who  is  not,  who  is  simply  drowned,  and  in  whom  there 
are  com]plications,  perhaps  rendering  every  labor  fruitless, 
the  plain  course  is  to  labor  faithfully  and  hopefully  to  re- 
store each  and  every  one  who  becomes  inanimate  otherwise 
than  by  disease  or  by  some  deadly  injury.  The  reward  will 
seldom  be  more  or  other  than  one's  own  self-respect  and  con- 
sciousness of  having  performed  a  duty,  since  accidents  usual- 
ly happen  to  those  having  only  thanks  to  give  ;  yet  is  not 
that  self-reward  the  very  richest  that  a  true  man  can  enjoy. 

THE    THKEE    QUESTIONS. 

Let  the  three   questions,    which   everybody  asks,    be  now 
conclusively  settled. 

j^ii-st — A  person  once  dead  cannot  be  restored  by  heat,  nor 
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in  any  other  way.  No  such  attempt  is  proposed.  Life  does 
not  thus  go  backward.  That  which  is  dead  can  "come  to 
life  "  only  by  being  dissolved  and  going  through  the  regular 
gate-way  of  vegetation,  namely,  through  the  roots  and  leaves 
of  plants.  Some  poet  has  likened  death  to  sleep  ;  another 
calls  them  twins  ;  but  science,  looking  deeper,  sees  between 
them  no  resemblance,  nor  more  between  death  and  drown- 
ing. Animation,  sleep,  hibernation,  and  being  drowned  are 
only  different  states  of  positive  life,  more  or  less  dormant 
in  the  last  three  states  named  ;  each  being  a  high  form 
of  life  ;  the  last  even  being  world-wide  from  death  ;  indeed 
it  is,  in  •  its  case,  the  wisest  possible  mode  of  i^reserving 
potential  life  until  favorable  conditions  again  permit  the 
manifestations  of  its  activity.  Provisions  for  hibernation  are 
constitutional  in  some,  and  those  for  recovery  from  injuries 
are  found  in  all  animals.  Is  it  then  extravagant  to  suggest 
that  in  case  of  drowning  active  life  is  more  than  wisely  sus- 
pended in  anticipation  of  restoration  ?  The  closed  windpipe 
protects  the  lungs,  respiration  ceases,  the  blood  everywhere 
stops  in  its  course,  as  a  soldier  on  a  march  halts  at  the 
word,  but  ready  to  move  on  ;  while  in  ordinary  death  the 
arteries,  acting  after  the  heart  has  ceased  to  beat,  nearly 
empty  themselves — thus  throughout  the  body  quiet  reigns, 
which,  though  mistaken  for  the  calm  of  death,  is  merely 
the  suspension  of  active  life,  tending  then — of  all  things 
most  essential — to  retard  the  loss  of  heat,  especially  from  the 
internal  organs  of  the  head  and  trunk. 

It  is  no  purpose  of  science  to  play  the  magician,  nor  to 
pretend  to  the  supernatural  ;  but  as  spring  warms  into  activ- 
ity the  live  yet  dormant  buds  and  hibernating  animals,  so  it 
is  believed  that  heat  has  the  power  to  warm  into  activity  the 
passive,  yet  lifeful  (not  lifeless)  forms  of  the  drowned,  and 
of  those  otherwise  suffocated. 

Second — ^Fortunately  no  water   "gets  into  the  lungs"  in 


16 


drowning.  If  tliere  did,  as  there  is  no  way  by  which  it  could 
be  got  out  soon  enough  to  be  useful,  death  would  occur  in 
every  case.  Some  persons  have  been  restored  after  being 
under  water  a  long  time,  and  when  no  effort  was  made  to 
exhaust  water.  Again,  the  whole  structure  and  action  of  the 
breathing  apparatus  deny  the  possibility  that  water — in  such 
quantity  as  will  injure  the  drowned  person — can  "  get  in- 
to the  lungs."  They  have  been  constituted  to  receive  air 
and  to  resent  the  access  of  water.  If  a  person  places  his 
finger  upon  his  "Adam's  apple" — larynx — and  swallows,  he 
will  perceive  that  as  soon  as  any  substance — saliva,  drink, 
food,  etc., — reaches  the  throat,  where  it  is  liable  to  "get  in- 
to the  windpipe,"  this  rises  to  close  itself  against  the  threat- 
ened intrusion.  At  the  same  time  mark  that  the  breathing, 
whatever  its  stage,  stops  at  once,  and  the  whole  breathing- 
apparatus  instantly  pauses,  remaining  perfectly  inactive.  No 
danger,  then,  exists  that  water  may  be  "  sucked  into  the 
lungs,"  since  the  "suck"  does  not  work.  It  may  be  argued 
that  sometimes  substances  do  "go  down  the  wrong  way." 
But  what  a  disturbance  they  excite  !  As  no  strangling  occurs 
in  drowning,  with  rare  exceptions,  it  is  evident  that  water 
does  not  then  "  go  down  the  wrong  way."  One  question 
is,  "  Does  the  windpipe  remain  closed  when  the  person  has 
become  unconscious  ?"  Neither  consciousness  nor  volition,  as 
will  be  presently  proved,  was  necessary  in,  nor  had  anything 
to  do  with,  closing  the  windpipe.  Why  can  it  not  remain 
closed  without  them  ?      It  can  and  does. 

Once  more,  all  directions  for  artificial  respiration,  from 
those  of  Marshall  Hall  to  those  of  the  present  day,  say 
"draw  forward  the  tongue  and  thus  raise  the  epiglottis,"  or 
cartilaginous  cover  of  the  windpipe,  which  cover  is  situated 
beneath,  and  attached  to,  the  back  part  of  the  tongue. 
Whoever  tries  to  follow  this  difficult  direction  will  be  con- 
vinced that  the  windpipe  is  safely  closed  at  the  time  when  a 
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person  is  drowning,  and  after  lie  is  drowned.  Would  this 
direction  be  uniformly  given  unless  the  windpipe  was  uni.- 
fornily  closed  ?  Still  another  fact  remains  to  be  stated, 
which  some  may  think  might  have  been  mentioned  first  and 
saved  words.  No  water  is  found  in  the  lungs  of  a  drowned 
person  unless  he  has  been  dead  for  a  considerable  time. 

If  misconception  and  prejudice  are  yet  so  bomb-proof 
that  what  has  been  said  does  not  convince  every  one  of  the 
truth  that  water — except  in  rare  cases,  in  minute  quantities — 
does  not  enter  the  lungs  of  the  drowning  persons,  he  must 
be  referred  to  remarks  further  on,  which  will  undermine 
every  vestige  of  unbelief. 

Thirdly — No  trustworthy  indication  of  the  earliest  moment 
or  hour  when  life  in  case  of  suffocation  is  extinct  is  known. 
Closed  or  nearly  closed  eyelids,  especially  if  when  ojDened 
they  re-shut,  indicate  life ;  but  open  eyelids  do  not  certainly 
indicate  death.  The  same  is  true  of  the  mouth.  The  pupils 
and  the  effect  of  a  bright  light  upon  them  also  afford  a 
clew.  But  neither  fact  nor  theory,  as  yet,  yield  anything 
definite.  Under  eight  hours  Littlejohn  would  relai  neither 
hope  nor  effort  to  restore  the  drowned.  Another  writer 
says  that  when  the  heart  ceases  to  beat  death  occurs  ;  from 
what  we  know  this  is  a  gross  error.  The  fact  is  that  neither 
study  nor  experiment  has  been  applied  to  this  field  as  its 
importance  demands.  The  longest  time  known  to  the  writer, 
upon  a  personal  authority,  is  two  hours  and  a  half  used  in 
restoring  the  young  lady  drowned  in  the  Norwalk  disaster. 
A  dog  which  had  been  under  water  much  longer  than  that 
(five  hours,)  recovered  under  the  influence  of  the  sun's 
rays.  The  case  of  the  Cuban  negro,  and  that  of  the  i3erson 
drowned  at  44th  Street,  hereafter  narrated,  are  especially 
noteworthy  in  this  connection.  The  very  strong  negative 
evidence  is  that  there  is  no  apparent  reason,  as  we  shall 
conclusively    see,    why,    under    proper    conditions,    a    persoa 
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should  not  recover  from  suffocation  during  any  time  before 
decided  decomposition  occurs.  If,  then,  the  a23pearance  of  a 
drowned  person  is  good,  though  days  or  weeks  have  elapsed 
since  he  was  drowned,  go  to  work  and  try  to  resuscitate 
him.      Will  it  do  ariy  harm  to  try  ? 

FACTOES    IN    DROWNING    AND    EESTOEATION. 

Three  active  factors  of  the  well-being  of  the  body  are 
noticeable  as  stopped  by  drowning  : 

(1)  Breathing  is  stopped. 

(2)  Circulation  is  stopped. 

(3)  Production  of  heat  is  stopped. 

Consciousness  and  motion,  the  want  of  which  produce 
the  most  appalling  ap}pearances  of  the  drowned,  are  also 
stoi)ped.  Of  course  the  body  is  becoming  cool  more  or  less 
rajpidly  according  to  its  weight,  especially  that  of  its  fat, 
and  according  to  the  temperature  to  which  it  is  exposed. 

It  seems  to  have  been  taken  for  granted  in  the  construc- 
tion of  those  parts  of  the  body  related  to  the  above  factors 
that  man  is  a  social  being,  and  that  a  person's  fellows  would 
have  sufficient  intelligence  and  humanity  to  aid  him  to  the 
simple  extent  necessary  for  his  restoration  from  suffocation. 
It  is  evident  that  man  was  made  with  reference  to  the  social 
status  of  the  future  when  teaching  shall  be  practical. 

In  restoration,  the  three  factors  must  be  considered  in  a 
reverse  order. 

(1)  Restore  heat. 

(2)  Restore  circulation. 

(3)  Restore  respiration. 

Consciousness  and  motion  will  follow.  Indeed,  facts  de- 
monstrate and  theory  indicates  that  when  heat  is  again  com- 
pletely enthroned  the  other  two  of  the  three  factors  will 
work  without  further  care.  The  heart  and  pulse  begin  to 
beat  a  little  before  respiration  starts ;  this  will  be  sure  to  fol- 
low, with  all  the  other  functions  in  its  wake. 
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To  stimulate  a  scientific  faith  and  belief  in  the  facts  suffi- 
cient to  induce  action  in  more  important  cases,*  drown  a  fly, 
bee,  ant  or  other  convenient  animal  (don't  "give  this  away" 
to  Bergh),  then  place  it  in  the  bright  sun's  rays  ;  as  soon  as 
it  is  warm  and  dry  it  will  show  that  its  life  was  not  gone.f 

HEAT — THE    PEIME    FACTOR. 

Spring  brings  animation  to  all  nature.  Its  heat  melts  the 
iceberg  and  the  glacier.  Heat  warms  the  seeds  into  devel- 
opment and  alone  incubates  the  bird  in  the  egg  ;  in  short 
all  the  realms  of  life  own  that  heat  is  their  sine  qua  Qion,  so 
that  we  may  almost  say  that  "heat  is  life  and  cold  is  death." 
It  should  therefore  be  the  first  factor  to  secure  attention  in 
case  of  drowning.  To  rub  the  body  before  it  is  warm,  hop- 
ing to  excite  that  circulation  which  nature  has  suspended,  is 
not  only  not  useful,  but  injurious.  To  circulate  cold  blood, 
if  it  could  be  done,  would  quicken  none  of  the  tissues ; 
warm  blood  is  an  essential  to  their  activity  ;  and  a  circula- 
tion of  cold  blood,  by  still  faster  cooling  the  body,  would  be 
sadly  detrimental.  Fortunately,  then,  it  can't  be  done.  For 
like  reasons  artificial  respiration  before  the  body  is  warm 
and  the  circulation  started,    only  does  harm,   unless  it  is  de- 


*  Of  course  the  very  meaning  of  the  words  "faith"  and  "belief"  imply, 
at  best,  a  doubt,  a  shade  at  least  short  of  knowledge,  of  reliable  certainty; 
nor  is  it  assumed  nor  pretended  that  the  experiments  mentioned,  nor  any 
number  of  like  experiments,  however  successful,  yield  knowledge  in  regard  to 
man  in  a  similar  accident ;  they  merely  tend  to  lead  the  way,  in  case  of  cer- 
tain accidents,  which  are  the  only  experiments  that  can  be  tried  upon  him,  to 
deductive  efforts  ;  these  will  develop  the  scientific  truth  affirming  or  denying 
our  belief  or  faith,  developing  them  into  that  absolute  knowledge  which  we 
are  seeking. 

t  A  grocer  bought  one  of  the  first  fly-catching  machines ;  said  that  it  caught 
millions  of  them,  but  did  not  diminish  their  number.  He  drowned  them  and 
threw  them  into  the  gutter  on  the  south  side  of  his  store.  When  told  to  watch 
them  he  found  that  as  soon  as  dry  and  warm  they  flew  straight  back  for  more 
sugar  and  another  bath.  He  then  burned  them,  and  his  machine  was  satis- 
factory. 
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sirable  to  empty  tlie  lungs  when  suffocated  by  smoke  or 
poisonous  gas  inhaled  ;  this  will  be  more  clearly  exj^lained 
farther  on. 

CASES    ILLUSTEATING    HOW    HEAT    HAS    BEEN    APPLIED. 

Dr.  Lynch  of  this  city,  when  living,  several  years  ago,  re- 
stored a  man  who  had  been  in  the  water  about  half  an  hour, 
and  had  been  carried  so  far  that  about  another  half  hour 
elapsed  before  the  doctor  began  to  operate  upon  him  by  put- 
ting about  him  strips  of  carpet  torn  up  from  the  floor,  and 
soaking  them  with  hot  water,  tea,  coffee,  etc.,  which  the 
neighbors  had.      The  man  "came  to"  in  about  an  hour. 

Dr.  Davis,  of  this  city,  when  living  in  Ohio,  restored  in 
half  an  hour  a  boy  thirteen  years  old  who  fell  from  a  horse 
into  the  river,  and  was  under  water  some  time.  The  doc- 
tor put  around  him  hot  dry  blankets,  frequently  changed. 
He  prefers  dry  heat.  It  will  often  be  best.  It  makes  the 
least  muss. 

The  following  very  lucid  and  interesting  narration  was 
given  by  a  Eeverend  gentleman  of  this  city,  who  became 
interested  in  this  subject,  and  thought  it  very  important  to 
the  public  : 

Mr.  Editor,  dear  Sir: 

In  confirmation  of  Dr.  Lambert's  idea  in  regard  to  the  restoration 
of  the  drowned,  permit  me  to  give  the  following  case  narrated  to  me 
by  Dr.  E.  K.  Davis,  of  8 2d  St.,  New  York,  for  many  years  Professor 
of  Materia  Medica,  in  the  New  York  Medical  (now  Bellevne)  College. 

When  he"  was  practicing  medicine  in  Chiliicothe,  Ohio,  he  was  call- 
ed to  attend  a  case  of  drowning  which  all  persons  around  him  be- 
lieved would  prove  hopeless. 

The  circumstances  were  these:  A  wealthy  gentleman,  whose  fami- 
ly physician  he  was,  kept  two  horses.  The  coachman  took  these 
horses  out  to  wash  and  groom.  A  bright,  intelligent  son  of  the  gen- 
tleman,  aged  13   years,   wanted  to  ride  one   of  the   horses,   and  his 
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"tTrish  "was  readily  granted,  as  he  was  to  be  accompanied  by  the  groom 
vrh.0  rode  the  other  horse. 

It  was  proposed  by  the  lad  that  they  should  ride  their  horses  into 
the  river,  which  would  give  the  horses  a  bath  and  himself  sport. 

The  obliging  coachman — not  so  prudent  as  kind  toward  the  boy — 
consented,  and  they  rode  into  the  river. 

The  horse  on  which  the  lad  rode  slipped  upon  an  unseen  stone, 
and  stumbling,  threw  the  boy  over  his  head  into  the  river.  The 
boy  did  not  know  how  to  swim.  In  the  excitement  the  coachman 
did  not  succeed  in  rescuing  the  boy  until  he  had  sunk  for  the  third 
time.  Being  greatly  horrified  at  what  he  supposed  was  the  untimely 
death  of  the  boy,  he  did  not  get  assistance  for  some  time.  From  the 
time  when  he  fell  into  the  river  until  he  was  taken  to  the  nearest 
house  it  was  full  30  minutes. 

Dr.  Davis  came  in  and  at  once  wrapped  the  apparently  lifeless 
body  in  very  warm  blankets,  replacing  them  every  two  or  three  min- 
utes. In  about  fifteen  minutes  the  drowned  boy  heaved  a  faint  sigh, 
followed  by  a  feeble  groan.  In  ten  minutes  more  he  was  entirely  re- 
stored to  consciousness. 

Nothing  was  done  but  to  apply  heat  in  the  form  of  very  warm  dry 
blankets.  And  this  treatment  was  perfectly  successful,  to  the  great 
joy  of  the  parents  and  friends  of  the  unfortunate  lad. 

So  Professor  Davis  proved  by  his  own  professional  treatment  that 
heat  is  the  agent  to  restore  drowned  persons.  He  believes  there  is 
no  treatment  to  be  compared  to  this  in  restoring  drovrned  persons. 

The  philosophy  of  this  method  of  treatment  is  grand,  and  its  cor- 
rectness is  thus  put  beyond  all  question.     Eespectfully  yours, 

Teuth. 

The  colored  Cuban  boy  mentioned  in  the  Evening  Post 
was  restored,  it  seems,  simply  by  being  accidently  "laid  in 
the  sun"  on  the  "terrace  roof"  after  the  efforts  of  two  phy- 
sicians, attending  to  the  ordinary  means,  had  failed,  and 
they  had  xjronounced  the  boy  dead. 

Some  years  ago  a  man  was  taken  out  of  the  East  Elver 


at  Forty-fourth  Street,  having  been  under  warter  some  time. 
As  he  apparently  had  no  friends  and  had  no  directions  about 
him,  he  was  placed  upon  a  plot  of  grass  near  by,  fortunately 
under  the  blazing  sun  of  a  summer's  afternoon.  The  police 
did  not  come  for  several  hours  ;  they  then  took  him  upon  a 
stretcher  to  the  station,  where  it  was  found  that  his  heart 
was  beating.  A  brisk  rubbing  of  his  ears  excited  him  to 
complete  activity.  Why  that  form  of  rubbing  was  used  I 
cannot  guess. 

Professor  Wilder,  in  the  very  valuable  "Emergencies  and 
How  to  Meet  Them,"  says  :  '*  It  is  reported  that  Dr.  Joux, 
of  Brussels,  has  restored  a  drowning  man  by  applying  to  his 
chest  plates  of  iron  nearly  at  a  white  heat."  Such  "heroic 
treatment"  was  not  necessary  to  heat  him,  though  of  course 
it  did  do  it.  I  judge  that  the  heat  was  applied,  not  to  warm 
the  man,  but  to  act  as  a  ^'moxa"  that  is  to  say,  an  applica- 
tion to  burn  the  flesh  and  nerves,  and  thus  excite  the  nerv- 
ous centres  to  action.  The  "intention"  was  not,  I  think, 
"fulfilled."  One  effect  was,  of  course,  to  heat  the  body,  but 
so  far  as  the  plates  acted  as  a  "  wo^a "  I  think  that  they 
were  injurious. 

Prof.  Wilder  also  asks  :  "  Upon  what  occasion  did  you 
try  the  hot  water  upon  a  man  ?"  Upon  a  steamboat  leaving 
Cleveland  for  Buffalo,  July  4,  8  p.m.,  1843.  As  the  boat  was 
about  to  start,  a  hand,  helping  to  carry  on  board  the  last 
trunk,  fell  into  the  water,  and  soon  sunk.  They  fished  him 
out  of  the  water  and  hauled  him  on  to  the  deck,  a  little 
after  nine  o'clock,  and  the  boat  then  left  its  wharf.  A  little 
before  ten  the  captain  came  to  my  room  and  asked  if  I 
would  go  down  and  judge  if  anything  more  could  be  done  ; 
he  said  that  the  man  had  been  rolled  on  a  barrel,  etc.  I 
went.  He  was  cold  and  ajpparently  lifeless.  In  a  flash,  sug- 
gested probably  by  the  heat  near  by,  experiments  tried  a 
few  years  before  upon  fovds,    a  dog,    and  a  cat — restored  by 
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heat  alone — came  into  my  mind,  and  I  said  to  myself,  Why 
not  try  the  experiment  upon  this  man  ?  Here  are  p)lenty  of 
means  ;  it  will  do  no  harm ;  it  may  restore  him.  I  said  to 
the  captain  that  if  he  would  order  a  mattress,  some  sheets,  a 
pail  of  hot  and  of  cold,  water,  and  shiit  off  the  currents  of 
air,  I  would  go  to  work.  He  replied  that  it  would  do  no 
harm  to  try.  What  I  suggested  was  done.  Wet  sheets,  hot 
as  my  hands  would  bear,  were  wrapped  about  the  man 
nude,  his  head  inclusive  except  mouth  and  nose,  and  changed 
as  often  as  they  were  a  little  cooled.  To-day,  with  those 
abundant  resources,  I  should  wrap  the  sheets  about  him  with 
clothes  on,  and  keep  the  whole  soaked  with  hot  water. 
About  eleven  his  pulse  was  noticed,  feeble  and  infrequent; 
after  about  five  minutes  a  gas^D  came,  and  in  a  seemingly 
long  but  really  short  while  another  occurred.  I  then  sat 
back,  contented  to  watch  the  increasing  frequency  of  pulse 
and  breath.  At  twelve  o'clock  he  was  conscious  and  spoke. 
The  captain  and  the  men  looked  as  if  one  had  come  from 
the  grave,  and  it  then  seemed  much  the  same  to  me.  Abouti 
one  o'clock  he  jDut  on  his  clothes  and  walked  off  to  bed.  So 
did  I.  The  next  morning  he  was  helping  to  unload  the  boat, 
very  mad.  Such  a  temper  is  usually,  I  believe,  attendant 
upon  resuscitation.     Why,  I  cannot  guess. 

Several  years  after,  two  children  under  water,  one  under 
ice,  each  about  the  same  time,  from  fifteen  to  twenty  min- 
utes, who  had  been  declared  to  be  dead,  were,  at  my  sugges- 
tion, restored  in  less  than  half  an  hour,  by  hot  wet  sheets. 

A  fourth  case  was  that  of  a  young  man  in  the  Tombs, 
this  city,  last  winter  (1878).  He  had  suffocated  himself  by 
a  partial  hanging.  When  he  was  taken  from  his  cell,  and  I 
was  called  to  him,  he  was  breathless,  and  his  pulse  and  heart 
beatless  ;  his  hands  and  feet  only  were  cold.  I  ordered  hot 
wet  cloths  to  them,  which  were  immediately  ax3plied.  In  five 
minutes  his  heart  was  beating  :  breathing  soon  followed,  and 
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in  a  quarter  of  an  hour  he  was  talking.  No  effort  except  by 
the  application  of  heat  was  made  in  any  of  these  four  cases 
to  restore  animation,  and  in  each  case  the  most  convenient 
way  was  by  means  of  hot  v/et  cloths. 

The  professor  asks  :  "  Did  you  originate  the  hot  water 
method?"  Not  *'hot  water,"  but  "heat  inethod"  is  the  bet- 
ter form  of  question.  Nor  is  the  application  of  heat  in  the 
restoration  of  the  drowned  neYV'  ;  it  has,  however,  been  con- 
sidered as  a  subordinate,  while  it  is  the  principal  factor.  I 
cannot  say  that  I  originated  this  idea,  nor  do  I  wish  to  do 
so  ;  indeed  I  am  glad  to  be  able  to  show  that  it  has  occurred 
to  the  minds  of  several  persons,  and  to  have  been  success- 
fully tried  by  them,  as  I  herein  prove.  So  far  as  I  am  con- 
cerned the  idea  seems  to  have  originated  itself.  I  blundered 
into  it  accidentally  and  then  did  not  see  it  at  first.  When 
about  eighteen  years  of  age,  and  i^retty  well  read  in  medical 
works,  I  found  in  the  water-tub  of  the  barn  a  hen,  jDartly 
on  the  ice  and  partly  in  the  water,  partly  frozen  and  partly 
not.  I  took  her  into  the  house  and  laid  her  upon  the  kitch- 
en stove,  in  which  I  had  a  little  before  made  a  fire.  I  then 
went  out,  and  after  a  little  time  returned,  and  was  much  as- 
tonished to  see  her  walking  about  the  floor,  since  I  had  no 
idea  that  she  was  alive.  I  thought  upon  reflection  during 
the  day  that  there  must  be  some  mistake.  I  therefore 
drowned  another  hen  sure,  and  laid  her  upon  the  stove,  not 
so  warm  as  to  scorch  her  feathers,  and  watched  her.  She 
"came  to"  systematically,  and  so  did  another,  and  I  made 
up  my  mind  that  that  was  the  way  with  hens.  But  I  did 
not  generalize  the  idea.  One  hot  day,  the  next  summer,  as  I 
was  watching  the  first  hen  with  a  brood  of  chickens,  and 
wondering  how  the  hen  could  have  been  so  much  frozen 
without  injury,  it  occurred  to  me  that  on  one  summer's  day, 
when  I  was  a  small  boy,  my  mother  told  me  to  put  our  cat 
and  three  of  four  kittens  into  a  bag  and  take  them  to  Bare- 
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hill  brook  and  drown  tliem.  When  I  reached  the  bridge  I 
tied  a  stone  and  a  long  cord  to  the  bag  and  pushed  the 
whole  into  the  water.  As  soon  as  there  was  no  more  mo- 
tion in  the  bag  I  hauled  it  out,  emptied  its  contents  upon 
the  broad  hot  stone,  and  started  for  home.  The  "Old  Oak" 
by  the  wayside  tempted  me  awhile  with  its  cool  shade  and 
its  acorn  cups.  When  I  reached  home  my  mother  said, 
"Why  did  you  not  drown  the  cat,  as  I  told  you?"  (She 
knew  that  I  did  not  wish  to  do  it.)  I  insisted  that  I  did. 
"There  is  no  use  in  telling  that  story.  Go  and  look  out  of 
the  back  door  and  see  what  you  have  to  say."  I  was  aston- 
ished, if  ever  a  boy  is  in  that  state  of  mind.  Sure  enough, 
the  same  cat  I  left  On  the  bridge  as  dead  was  sitting  there 
licking  her  fur  and  that  of  the  kitten  left  at  home.  But  I 
spoke  the  truth  with  so  much  earnestness  that  my  mother 
was  nonplused,  and  let  it  pass  with  apparently  a  strong  im- 
pression that  something  ought  to  be  done.  That  cat  per- 
formance had  always  haunted  me,  and  being  brought  to 
mind  in  connection  with  the  then  mystery  about  the  hens,  I 
asked  myself  if  there  might  not  be  a  like  cause  in  both 
cases,  and  as  I  had  a  few  days  before  obtained  a  large  dog 
for  experiments,  I  forthwith  bagged  him  and  subjected  him 
to  the  water  ordeal.  He  was  no  wizard,  but  drowned  easily. 
I  did  not  dare  to  risk  him  long  under  water;  as  soon  as  he 
was  quiet  and  his  pulse  had  stopped  I  took  him  out  and  laid 
him  in  the  hot  sun  on  the  hot  boards  leading  into  the  barn 
doors.  In  a  short  time  I  had  the  pleasure  of  feeling  his 
pulse  and  of  seeing  him  breathe.  I  tried  the  experiment 
the  next  day  in  full  faith,  and  for  a  long  time,  as  I  then 
thought,  leaving  him  under  water  full  twenty  minutes,  and 
in  about  half  an  hour  the  dog  and  myself  were  equally  hap- 
py in  his  complete  restoration — the  dog  over  a  large  j)iece  of 
meat  that  I  gave  him  as  a  kind  of  compensation,  a  kind  of 
Bergh  memorial  for  his  instrumentality  in  the  successful  es- 
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periment ;  and  I  because — well,  is  there  any  mental  gratifica- 
tion equal  to  that  arising  from  an  experiment  that  confirms 
a  scientific  dedtiction  ?  I  thought  I  would  make  it  sure  by 
drowning  the  cat.  She  proved  to  be  of  the  same  nine-lived 
race  with  the  one  I  left  on  the  bridge,  equally  faithful  to 
the  master  power  of  the  sun's  rays.  I  was  now  prepared  to 
commend  to  my  mother's  attention  the  conclusion  I  had 
reached.  I  had  always  supposed  that  a  suspicion  yet  lurked 
in  her  mind  about  the  cat  story.  I  was  surprised  to  hear 
her  say  that  she  did  not  remember  anything  about  it,  but 
she  said  that  I  had  better  not  be  trying  any  more  exj^eri- 
ments  with  the  cat,  as  she  was  a  good  mouser  and  could  not 
be  spared.  My  mother's  poor  memory  was  not  long  after 
explained  by  a  farmer's  wife  happening  to  remark  in  my 
hearing,  "  Mothers  forget  drefful  easy  the  bad  doin's  of 
their  boys." 

I  have  given  the  history  of  th.e  "heat  method"  in  my 
case  ;  but  as  it  is  chiefly  a  chapter  of  accidentals  I  do  not 
feel  especially  proud  of  it,  since  I  did  not  have  the  scientific 
acuteness  to  apxDly  the  idea  that  lay  open  before  me  to  the 
restoration  of  man,  not  even  in  thought,  until  years  after, 
when  the  conjunction  of  circumstances  could  not  but  recall 
memories  and  induce  their  practical  apx^lication.  I  may  be 
entitled  to  credit  for  studying  the  philosox3hy  of  the  "heat 
method"  and  for  disseminating  it — for  nothing  more.  How 
Dr.  Lynch  came  by  this  idea,  I  have  no  means  of  knowing. 
Dr.  Davis,  I  judge,  was  indebted  to  his  own  thoughts  for 
the  suggestion  of  the  method. 

(Thus  I  wrote  for  the  Post,  and  it  seems  that  I  was 
right,  since  wishing  to  know  the  fact  I  called  upon  Prof. 
Davis,  and  found  him  a  very  affable,  intelligent  gentleman, 
and  an  expert  in  the  theory  and  practice  of  his  profession, 
one  in  whose  judicial  observation  and  narration  of  facts  I 
should  place  the  fullest  confidence.      When  I  asked,  how  l\Q 
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came  to  think  of  applying  heat  for  the  restoration  of  the 
lad,  he,  in  his  own  vivid  expressions,  as  nearly  as  1  can  re- 
member, replied,  '*Well,  three  or  four  years  before  that  oc- 
currence, I  attended  lectures  in  Cincinnati,  and  among  oth- 
ers heard  those  of  the  celebrated  Prof.  Eberle,  being  very 
much  impressed  with  one  upon  heat  as  a  recuperative  means. 
He  did  not  speak  of  it  in  relation  to  drowning,  but  spoke 
with  great  emphasis  of  its  value  in  many  instances  when 
the  balance  of  life  was  just  upon  the  equipoise.  I  often 
reflected  upon  what  he  said,  and  when  called  to  that  lad, 
cold,  wet,  and  flabby,  it  occurred  to  my  mind,  although  I 
had  no  idea  that  he  could  be  restored,  that  if  ever  there 
was  a  case  in  which  heat  would  be  useful,  this  was  the  one. 
There  was  a  shanty  on  the  bank  of  the  river,  and  in  it  a 
fire  in  a  stove.  I  therefore  said,  bring  him  in  here,  and 
asked  the  woman  if  she  had  any  blankets.  Turning  down 
a  bed  she  showed  some,  which  1  at  once  threw  directly 
over  the  stove.  Meantime,  I  cut  off  the  wet  clothes  from 
the  lad,  and  placed  him  on  the  bed,  and  wrapped  the 
scorching  hot  blankets  around  him.  I  remember  that  the 
blankets  were  scorched,  because  afterwards  the  woman  want- 
ed me  to  pay  for  them.  Others  also  were  brought  and 
heated  for  use  in  their  turn.  Meantime  I  drew  out  his 
tongue,  raised  his  arms  above  his  head,  and  pressed  his 
chest,  trying  to  get  a  little  air  into  his  lungs,  though  I  do 
not  think  that  amounted  to  much.  In  a  short  time  I  was 
electrified  by  seeing  him  give  a  kind  of  gasp,  and  as  I  kept 
on  putting  around  him  hot  blankets  he  soon  breathed  regu- 
larly, and  was  taken  home  with  great  rejoicing  by  his  fam- 
ily and  neighbors." 

Notice  in  particular  what  Dr.  Davis  says  about  drawing 
out  the  tongue,  his  object  being  to  make  sure  of  an  open- 
ing into  the  lungs.  This  is  often  a  very  important  jjoint, 
since  a  person  cannot  gasp  if  there  is  no  opening  to  admit 
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air  to  the  lungs.  This  can  be  made  by  drawing  out  the 
tongue,  or  by  pressing  the  vind^npe  down  by  taking  hold 
of  the  Adam's-apple,  or  better  by  doing  both  at  the  same 
time,  although  there  is  no  way.  so  sure  as  cutting  a  slit  in 
the  front  part  of  the  windx)ipe,  as  hereafter  described.) 

This  method  may  have  been  promulgated  years  before  I 
was  born  ;  indeed,  Baron  Larrey's  remarks  prove  that  it  was. 
I  never  heard  of  it  as  practiced  by  another  until  last  sum- 
mer. I  do  not  think  that  it  is  of  the  least  account  who 
originated  it.  It  is  a  good  method.  It  cannot  be  less  effec- 
tive than  the  other  methods,  since  I  have  not  heard  of  a 
person  restored  by  them  during  the  whole  year,  but  I 
have  seen  accounts  weekly  of  persons  drowned  and  other- 
wise suffocated  and  given  up  for  dead ;  whereas  in  my  limit- 
ed sphere  this  year  I  have  by  the  '*heat  method"  saved 
one  called  dead  who  had  been  suffocated  by  self -hanging. 

One  letter  asks  :  "  Why  did  you  not  sooner  j)ublish  this 
simple  method  ?"  I  had  often  explained  it  in  my  lectures, 
and  as  soon  as  I  learned  that  it  had  been  successfully  test- 
ed by  another,  I  hastened  to  put  it  before  the  public.  Since 
then  I  have  written  many  long  or  short  articles  upon  it, 
hoping  to  save  some.  My  neglect  probably  arose  chiefly 
from  my  never,  until  that  summer,  having  had  any  personal 
interest  in  a  drowned  person  nor  in  his  friends.  But  the 
day  on  which  my  first  brief  article  was  printed,  an  account 
of  the  drowning  of  a  son  of  one*  who  has  proved  himself 
an  excellent  "friend  in  need"  appeared  in  the  same  news- 
paper. I  was  instantly  pierced  with  keen  regret,  and  felt 
that  I  had  been  very  remiss  in  a  duty  to  the  public,  since 
as  it  seemed  to  me,  had  I  taken  jDains  to  place  the  "heat 
method "  before  the  public  it  might  have  saved  this  valua- 
ble man,  accomplished  physician  and  much-loved  son. 

*  The  Hon.  Abram  Wakeman,  formerly  Postmaster  of  N.  Y.  City. 
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Many  metaphysical  and  irrelevant  questions  are  asked, 
such  as,  ''Does  life  wait,  or  does  it  return,  in  case  of  re- 
covery ?"  '*  How  long  do  life  and  si)irit  wait  to  find  out 
whether  or  not  anything  is  going  to  be  done  toward  a  re- 
covery ?"  etc.,  etc.,  ad  nauseam.  But  as  these  are  not 
practical,  as  no  man  can  answer  most  of  them,  nor  would 
wish  to  bother  his  brains  with  them  if  he  could  solve  them, 
I  certainly  shall  not  try,  but  shall  pass  them. 

WHEN    IS    A    MAN    EEALLT    DEAD  ? 

One  doctor,  however,  asks  a  very  thoughtful  question  : 
"  Are  you  sure  that  life  can  be  re-excited  when  the  heart  of 
warm-blooded  man  has  stopped,  his  consciousness  faded,  his 
delicate  nervous  centres  have  become  quite  cold,  his  muscles 
have  iDassed  into  rigor  mortis  [stiffness  of  death],  and  his 
life  has  apparently  taken  its  last  farewell  of  his  body  ? 

This,  if  possible,  is  a  great  and  glorious  restoration.  I 
do  not  hint  that  I  think  it  absolutely  impossible.  To  con- 
vince and  suggest  that  it  can  be  done,  though  it  fail,  is  a 
grand  idea  and  full  of  humanity,  since  how  many  are  the 
cases  in  which,  if  successful,  it  will  be  a  balm  to  the  deep- 
est anguish  the  heart  ever  experiences,  the  sudden  taking  off 
of  loved  ones  in  the  prime  of  life.  I  know  by  experience 
what  it  is,  I  had  a  son  drowned.  Certainly  no  harm  can 
come  from  having  the  whole  subject  re-investigated,  or  rather 
investigated,  since  what  is  supposed  to  be  known  is  mostly 
but  unscientific  assumptions  based  upon  popular  notions, 
and  derived  from  appearances.  I  will  gladly  aid  you  here- 
in." 

It  must  be  acknowledged  that  only  a  probable  affirmative 
can  now  be  given  to  this  profoundly  interesting  and  import- 
ant question.  Yet  it  does  not  seem  singular  to  any  one 
that  an  animal  or  person  should  recover  after  being  drown- 
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ed  for  ten  seconds  or  for  ten  minutes.  Indeed,  it  is  ex- 
pected. Wliy,  tlien,  surprising  after  ten  hours  ?  "  Oh  ! 
there  is  such  a  difference."  How  ?  Mark  the  facts,  AS'hen 
a  second  has  elapsed,  the  person  has  during  all  that  time 
been  utterly  breathless,  i)^lseless  ;  his  heart  beat] ess,  his 
whole  body  motionless  and  unconscious.  No  change  has  oc- 
cured  except  that  he  has  been  growing  cooler.  The  same 
will  'be  true  of  him  at  the  end  of  ten  minutes.  Has  the 
coolness  as  yet  produced  any  changes  that  are  irremedia- 
ble ?  Certainly  not,  since  in  some  cases  he  has  recovered. 
That  he  is  breathless,  pulseless,  his  whole  body  motionless 
and  unconscious,  is  not  fatal  ;  nor  that  he  has  somewhat 
cooled.  In  the  first  particulars  there  can  be  no  change, 
nor  liability  of  disaster  during  any  period  of  time  before  de- 
composition, or  some  structural  change,  has  taken  place  ;  we 
can  only  ask  if  the  lowering  of  his  temperature  will  of  it- 
self, or  by  the  changes  it  may  induce  or  permit,  make  re- 
covery impossible.  There  is  the  whole  matter  in  a  nut- 
shell. Now,  Dr.  B.  W.  Eichardson,  whom  it  is  a  pleasure 
to  quote  as  one  of  the  most  intelligent,  observing,  experi- 
enced, and,  above  all,  as  one  of  the  most  judicial  of  experi- 
mental physiologists  and  pathologists,  found  that  living  flesh 
has  a  neutral  reaction,  while  as  soon  as  it  is  exposed  to  the 
air  it  shows  an  acid  reaction.  But  the  drowned  person  is 
covered  from  the  air  by  the  skin,  and  by  immersion,  which 
seem  intended  to  preserve  the  person  in  a  restorable  con- 
dition, and  as  he  remains  restorable  longer  in  cold  than  in 
warm  water,  it  would  a^Dpear  that  the  lowering  of  the  tem- 
perature does  not  militate  against  but  favors  his  recovery. 
If  that  be  so  what  is  there  to  make  us  so  certain  that  he 
cannot  recover  after  even  several  days  submersion  in  cold 
water,  or  in  earth,  or  indeed  after  being  frozen  ?  Dr.  Eich' 
ardson  also  says  that  if  when  rigor  mortis  has  occurred  in  an 
animal  if  it  be  frozen    when  it  is  thawed  the  rigor   m.oriis 
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will  have  disappeared.  Hence  it  appears  that  coldness  is  not 
the  cause  of  rigor  mo7^iis,  nor  is  rigor  nioriis  either  a  cause 
or  a  result  of  death,  since  these  thawed  animals  lived. 
Hence  the  expression  rigor  mortis  is  not  correct,  for  the 
stiffness  is  not  that  of  death. 

In  the  case  of  a  man  wholly  frozen  it  is  assumed  that  he 
is  dead.  Yet  we  know  that  many  animals  of  many  kinds 
are  every  winter  frozen,  and  then  "  thawed  out  "  and  re- 
stored. The  eye  of  a  toad  is  the  most  delicate  and  beauti- 
ful of  animal  objects,  yet  the  whole  animal  has  in  many 
experiments  been  thoroughly  frozen  and  perfectly  restored.^ 
It  will  be  said,  "fish,  frogs,  etc.,  are  cold  blooded."  Is 
that  an  argument  ?  They  have  an  organic  nervous  system 
as  perfect,  as  delicate,  and  as  efficient  as  the  warm-blooded 
animals.  Beside,  do  we  know  that  no  warm-blooded  ani- 
mals, thoroughly  frozen,  have  recovered?  The  hen  instanced 
by  me  was  certainly  frozen  stiff  in  her  head,  neck,  one  leg 
and  wing,  half  at  least  of  her  trunk  walls,  and  probably  the 
greater  part  of  their  contents. 

That  high  authority,  B.  W.  Kichardson,  M.  D.,  F.  R.  S., 
etc.,  of  London,  according  to  the  report  in  the  Medical 
Times  and  Gazette,  said  :  "I  direct  the  freezing  spray  for 
a  few  seconds  upon  the  head  and  spine  of  this  large,  pow- 
erful frog.  Every  function  of  life  is  immediately  suspend- 
ed. I  place  the  animal  in  your  hands  ;  it  is  like  marble — 
a  hard  frozen  mass.  You  declare  it  to  be  dead,  but  it  is 
yet  alive  ;  its  animation  is  only  suspended  ;  it  begins  at 
once  to  receive  heat  from  the  air  ;  its  pulse  beats  again  ; 
soon  it  leaps  ;     it  is  again  animated    and    has    received    no 


*  It  is  a  common  error  that  the  crystallizing  of  the  water,  and  its  necessary 
expansion  by  freezing  in  delicate  structures,  destroys  them.  As  the  eye  in- 
cludes all  the  active  tissues,  notably  the  nervous,  and  a  large  proportion  of 
water,  its  refusal  to  die,  or  to  suffer  material  injury  when  frozen,  refutes  the 
error  conclusively. 
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permanent  injury.  You  ask  liow  long  a  frog  could  bo  kept 
in  this  state  of  suspended  animation  ?  I  believe  that  if 
kept  frozen  for  a  century,  or  for  any  number  of  centuries, 
it  would  be  again  animated,  or "  as  we  say  alive,  upon  the 
restoration  of  the  proper  degree  of  heat." 

True,  the  frog  is  a  cold-blooded  animal,  but  in  another 
lecture,  speaking  of  pigeons,  which  are  warm-blooded,  he 
says  :  "I  have  known  the  brain  to  be  frozen  forty-sis 
times  in  the  same  animal  with  no  more  harm  than  if  it  had 
been  narcotized  by  chloroform.  The  number  of  times  that 
a  brain  is  frozen  does  not  affect  an  animal  injuriously  if 
time  between  each  freezing  be  allowed  for  perfect  recovery, 
and  also  plenty  of  food  be  given  to  the  animal."  Again, 
in  the  next  lecture  he  says  :  "I  froze  the  brain  of  this 
pigeon  at  my  last  lecture,  during  which  the  bird  began  to 
recover  ;  it  quickly  regained  all  its  natural  functions,  and 
here  it  is,  as  healthy  as  if  it  had  not  been  subject  to  any 
disturbing  cause.  *  *  -h-  ^j  the  freezing  of  an  animal 
we  fix  all  the  water  of  its  tissues,  we  stop  evajporation,  we 
suspend  motion,  we  arrest  waste,  but  we  do  no  injury  which 
may  not  be  removed  by  the  re-solution  of  the  water,  by 
the  resuscitation  of  motion — all  accomplished  by  the  restora- 
tion of  the  lost  heat.  *  *  *  How  did  we  deprive  the 
animal  of  all  sensation  and  motion  ?  Solely  by  abstraction 
of  heat  from  his  system.  How  were  they  restored  ?  Solely 
by  the  restoration  of  heat.  "When  the  nervous  centres  are 
reduced  in  heat  there  is  a  powerless  organism  ;  when  their 
heat  is  replenished  the  whole  body  awakens,  proving  that 
cold  is  productive  of  torpor,  but  not  of  death,  to  the  ner- 
vous centres." 

We  also  know  that  it  is  the  custom  of  persons  fishing 
through  holes  in  the  ice  of  our  ponds  in  winter,  as  I  have 
often  done  in  boyhood,  to  throw  the  fish  which  they  catch 
down    upon    the     ice,      where     the     fish     soon     freeze     solid 
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and  may  be  carried  liome  and  kept  in  a  cold  place  for  days 
or  weeks.  When  thawed  they  are  invariably  seen  to  be 
alive,  and,  if  put  into  water,  will  continue  to  live,  as  one, 
for  years  which  I  put  into  our  well  did  live.  There  is  a 
shallow  pond  in  Hebron,  "Washington  County,  New  York, 
well  stocked  with  fish,  which  freezes  from  the  surface  to 
the  bottom  nearly  every  winter,  the  fish  included  ;  but 
they  are  alive  all  the  while,  and  lively  when  the  spring 
heat  melts  the  ice  and  thaws  them  out. 

This  proves  that  cold  is  productive  of  torpor,  but  not  of 
death  to  the  nervous  centres  ;  and  we  have  herein  testi- 
mony for  the  "  Heat  Method  "  all  the  more  forcible  be- 
cause not  directly  given  for  the  purpose  for  which  it  is 
here  used. 

Life  stays  by  many  animals  while  they  are  frozen,  why 
should  it  not  be  as  good-natured  in  case  of  man,  and  stay 
by  him  when  frozen,  drowned,  or  otherwise  suffocated,  at 
least  for  a  few  days,  if  necessary,  (we  know  that  it  does 
stay  a  few  hours,)  until  favorable  conditions  for  its  active 
manifestation  occur  ?  It  certainly  would  be  as  fair  for  it  to 
wait  on  man  a  few  days  and  see  what  is  to  be  done,  as  it 
is  to  wait  for  weeks  or  even  months  in  a  frozen  fish,  and 
then  wake  to  activity  to  be  thrown  into  a  frying  pan. 

I  have  again,  and  for  a  reason,  indulged  in  the  use  of 
the  language  and  of  the  ideas  of  my  questioner.  But  while 
I  would  not  presume  to  criticise  so  excellent  a  gentleman, 
so.  learned  a  scholar,  and  so  distinguished  an  ornament  of 
his  profession  as  my  friend,  it  will  not  be  disrespectful  for 
me  to  dissent  entirely  from  his  ideas  of  the  nature  and  in- 
dependence of  life,  since  I  think  it  entirely  dependent,  and 
simply  the  property  of  that  in  which  it  inheres. 

A  letter  received  yesterday  asks  :  *'  Will  you  kindly  an- 
swer the  following  question  :  Is  it  probable  that  a  body 
could  have  been  restored  which  had  been  out  of  water  and 
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considered  dead  for  two  hours,  tliougli  it  had  been  under 
water  a  very  little  time,  simply  by  pouring  on  it  very  hot 
water  and  wraj)ping  continuously  in  heated  blankets,  when 
nothing  was  known  about  raising  the  head  or  keeping  the 
body  out  of  currents  of  air,  when,  as  before  said,  two 
hours  had  elapsed  since  the  body  had  been  taken  from  the 
water  ?  T.  G.  A." 

It  appears  that  "  T.  G.  A."  has  read  my  articles  in  the 
Evening  Post.  But  I  thought  that  I  answered  in  them,  as 
plainly  as  possible,  the  very  questions  that  he  asks,  and  I 
will  suggest  to  him  a  careful  re-reading  of  them.  If  the  per- 
son was  in  sound  health  and  did  not  receive  any  blow  upon 
some  vital  part  when  drowning,  he  could  not  have  been 
dead  in  two  hours,  and  his  suspended  animation  could  have 
been  restored  easily  by  following  the  directions  given. 

The  question  of  the  quoted  letter  is,  Whether  or  not 
"  very  hot  water  "  would  have  effected  the  restoration,  with- 
out attention  to  the  position  of  the  head,  or  to  currents  of 
air  ?  The  slight  raising  of  the  head,  which  is  best,  is  not 
essential  ;  and  cool  currents  of  air  would  simply  retard  the 
heating  of  the  body.  The  words  "very  hot  water"  may 
give  a  wrong  impression.  Care  should  be  taken  that  it  be 
not  so  hot  as  to  scald.  As  high  a  degree  of  heat  as  the 
hand  can  bear  is  the  best,  a  lower  degree  will  answer,  but 
certainly  not  below  one  hundred  degrees  Fahrenheit.  If 
the  heat  is  lower  than  the  hands  can  bear,  it  must  be  ap- 
plied for  a  longer  time.  Dr.  Eichardson,*  of  Cayuga  County, 
N.  Y.,  in  the  American  Journal  of  Medical  Science,  si^eaks 
of  his  treatment  of  a  newborn  child  in  which  all  ordinary 
methods  had  failed.      He    "laid  its  corpse-hke  body  upon  a 


*  Joseph  G.  Richardson,  M.  D.,  now  of  Philadelphia,  and  Prof,  of  Hygiene 
in  the  University  Medical  School.  Also,  the  Author  of  a  recent  excellent  pub- 
lication, "  Long  Life  and  How  to  Reach  it."  30  cts.  Lindsay  &  Blakiston,, 
publishers,  Philadelphia. 
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bed  of  flannel  on  the  hearth  of  a  large  cooking  stove,  heat- 
ing its  arms  and  legs  alternately,  only  a  little  short  of 
the  blistering  point,  and  then  by  firm  centripetal  friction 
drove  the  hot  blood  along  the  desired  course  ;  the  effect 
of  this  treatment  was  miraculous."  One  sheep-breeder  said 
to  him,  in  reference  to  young,  feeble  lambs  :  '*  When 
everything  else  fails  I  put  them  close  before  the  stove  and 
give  them  a  good  roasting  ;  that  often  brings  them  to  life 
again.  It  is  astonishing  what  an  amount  of  heat  they  will 
bear,  and  it  does  them  good,  too."  Heat  is  therefore  seen 
to  be  an  essential  if  not  the  only  trustworthy  restorative 
means  in  case  of  drowning,  or  of  any  other  mode  of  suffo- 
cation. The  extraordinary  heat  which  the  sheep-breeder 
said  that  lambs  would  bear  may  be  attributed  to  the  thick 
coat  of  soft  wool  with  which  they  are  covered,  and  w^ich 
of  course  tends  to  keep  out  heat  as  well  as  to  preserve  it. 
It  may  be  however,  for  certain  facts  look  that  way,  that 
charging  the  feeble  animal,  or  the  suffocated  person,  with 
surplus  heat  considerably  above  the  natural  temperature 
tends  to  invigorate  and  restore  the  enfeebled  powers. 

In  the  same  manner  as  the  woolly  coat  tends  to  prevent 
heat  from  entering  the  body,  so  will  fat  prevent  its  internal 
parts  from  being  warmed  readily,  since  fat  is  one  of  the 
worst  conductors  of  heat,  preventing  the  body  from  being 
quickly  cooled,  and  from  being  rapidly  heated,  by  external 
applications.  Hence  a  fat  person,  if  thoroughly  cooled,  will 
be  much  longer  in  recovery  than  a  lean  person,  but  will  be 
more  readily  restored  if  only  a  brief  period  has  elapsed. 

It  will  not  be  amiss  here  to  call  especial  attention  to  Dr. 
Kichardson's  statement  that  he,  by  ' '  firm  centripetal  friction 
drove  the  hoi  blood  along  the  desired  course."  By  ''centri- 
petal "  he  means  that  he  forcibly  pressed  his  hands  upon 
and  moved  them  up  but  not  down  the  arms  and  legs  ;  and 
by    *'  desired   course "    he   means  to  drive    the    "  hot  blood 
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along"  the  veins  toward  the  internal  organs  of  the  trunk, 
which  he  wished  to  warm  and  to  excite  to  action.''^  Con- 
versely, he  would  not  try  to  drive  cold  blood  in  that  direc- 
tion. His  idea  in  regard  to  heat  is  a  good  one,  and  shows 
that  he  understood  exactly  what  he  was  doing,  and  that  the 
utility  of  heat  in  restoration  of  persons  was  not  in  his  mind 
a  **  theory  of  Dr.  Lambert,"  but  an  idea  of  his  own,  especi- 
ally as  at  that  time  (several  years  ago,)  he  could  not  have 
read  anything  about  ' '  Dr.  Lambert's  idea. " 

The  following  from  Dr.  Richardson  was  received  after 
the  preceding  matter  was  in  type,  and  the  proof  had  been 
sent  to  him  : 

"  I  am  very  much  obliged  for  your  kindness  in  sending  me  the 
pages  from  your  book,  and  the  letters  to  the  Evening  Post  which  I 
had  heard  of  but  was  unable  to  procure. 

I  should  like  very  much  to  have  you  read  the  original  article  I 
published  in  the  American  Journal  of  the  Medical  Science,  for  Janu- 
ary, 1861.  Tou  will  there  see  that  I  base  my  treatment  ,upon  the 
interesting  physiological  experiments  of  my  illustrious  namesake,  Prof. 
B.  "W.  Eichardson,  of  London,  who  injected  hot  blood  into  the  coron- 
ary arteries  of  hearts  with  wonderful  results. 

My  further  study  and  experience  in  the  subject  has  only  confirm- 
ed my  confidence  in  the  value  of  heat  as  a  means  of  resuscitation- 
In  my  lectures  last  year  I  applied  the  same  principle  to  explain  the 
cause  of  death  from  cold,  viz.,  that  the  blood  cooled  upon  the  surface 
of  the  body 'when  thrown  into  the  coronary  arteries  acts  as  a  seda- 
tive (relatively)  to  the  cardiac  muscular  fibre. 

Permit  me  also  to  suggest  that  whilst  the  blood  remains  fluid, 
(which  condition  may  be  retained  for  some  hours  inside  the  closed 
vessels,)  blood  could  probably  be  forced  through  the  heart  by  pres- 
sure upon  or  injection  through  the  veins,   independently  of  all  car- 


*  It  is,  however,  a  question  how  much  the  blood  would  he  driven  inward 
towards  or  into  and  throuc^h  the  heart  unless  it  should  beat  ;  the  inward  im- 
pulse of  the  blood  might  excite  the  heart  to  action. 
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diac  pulsation,  because  the  valves  all  open  in  the  direction  of  the 
venous  current.  In  the  baby  whose  case  I  report,  however,  the 
heart  beats  were  regular  though  very  feeble. 

"With  renewed  thanks,  I  remain  respectfully  yours, 

JOS.  G.  EICHARDSOK" 

The  following  letter  was  received  to-day  from  one  of  the 
best  known  medical  men  of  our  navy,  to  whom  the  drown- 
ing of  men  is  a  familiar  f)henomenon.  When  such  men  give 
their  minds  to  a  subject  something  valuable  will  be  sure  to 
come  of  it.  The  request  of  a  gentleman  in  his  position,  es- 
pecially addressed  in  such,  a  polite,  scholarly,  and  thought- 
ful a  manner  as  that  which  graces  this  letter,  is  equivalent 
to  a  command  with  which,  it  will  be  a  pleasure  to  comply  : 

Dr.  T.  S.  Lambert, 

Dear  Sir  : — Taking  much  interest  in  your  letters  recently  pub- 
lished in  the  New  York  Evening  Post,  and  noticed  in  the  'papers  of 
this  city,  on  the  possible  resuscitation  of  persons  after  being  recov- 
ered from  the  water,  apparently  dead  by  drowning,  and  the  means 
you  suggest  for  restoring  consciousness.  I  desire  to  become  better 
acquainted  with  your  views  in  that  connection.  It  has  been  repeat- 
edly asserted  by  persons  who  have  narrowly  escaped  drowning,  that 
the  sensation  experienced  upon  the  approach  of  unconsciousness,  and 
of  muscular  exhaustion,  was  almost  painless,  and  those  who  have 
been  restored  after  becoming  unconscious  assert  that  while  in  the 
water  they  suffered  but  little  pain  and  no  agony,  except  that  accom- 
panying the  fear  of  death  during  the  first  moments  of  their  strug- 
gles. There  can  be  no  doubt  that  the  glottis  [the  opening  from  the 
windpipe  into  the  throat,]  is  closed'  the  moment  that  the  mouth  can 
be  no  longer  kept  above  water.  "Will  not,  however,  the  glottis  be 
again  opened,  and  water  enter  the  larynx  when  it  is  beyond  the 
power  of  the  drowning  person  to  longer  hold  his  breath,  and  when 
relaxation  has  taken  place  ?  One  and  a  half  minutes  is  a  long  time 
for  a  healthy  person,  in  a  calm  state,  to  hold  his  breath,  and  taking 
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into  consideration  the  high  state  of  excitement  and  violent  muscular 
exertions  during  the  struggles  for  life,  the  time  must  necessarily  be 
much  shorter,  and  no  time  at  all  can  be  allowed  should  the  drown- 
ing person  be  strangled  and  spasmodic  cough  ensue  on  account  of 
small  quantities  of  water  entering  the  mouth  or  nostrils,  and  touch- 
ing the  glottis  during  the  struggle.  *  *  *.  Do  you  think  that 
death  will  take  place  in  water  covered  with  a  thick  ice  sooner  than 
it  will  in  warm  or  moderate  weather  ?  I  remember  the  case  of  a 
lad  who  had  been  about  an  hour  in  water,  covered  with  ice  about 
eight  inches  thick,  the  air  at  the  time  was  not  down  to  freezing 
point.  Do  you  think  that  in  such  a  case  the  means  suggested  by 
you  would,  if  applied,  be  successful  in  restoring  the  drowned  per- 
son ? 

This  subject  is  one  of  vast  importance,  claiming  the  closest  atten- 
tion and  investigation  of  medical  science,  since,  should  your  theory 
prove  successful  in  practice,  many  valuable  lives  can  be  saved  that 
would  otherwise  be  lost.     Hoping  to  hear  from  you  soon,      *      *      * 

A  lay  gentleman  asks,  ''Is  it  true,  as  I  have  frequently 
heard  it  asserted  to  be,  that  when  persons  are  drowned  all 
the  facts  of  their  lives  pass  as  a  panorama  before  their 
minds  ?      If  so,  does  it  not  prove,"  etc.,  etc. 

The  above  letter  indicates  both  a  j)rofound  interest  in 
the  subject,  and  very  properly  a  suspended  judgment. 

It  w^ould  be  easy  to  answer  yes,  or  no,  to  his  questions, 
but  such  answers  would  not  be  satisfactory.  Is  pain  felt  in 
drowning  ?  and  the  inference.  If  not  why  not  ?  Do  the 
facts  of  his  life  pass  before  a  drowning  j)erson  ?  Why  does 
he  appear  to  himself  to  live  for  centuries  in  that  moment  ? 
Does  he  hold  his  breath,  or  is  it  held  unconsciously  when 
drowning  ?  What  takes  place  when  consciousness  fades  ? 
Can  water  then  run  into  the  lungs  ?  and  the  like  ques- 
tions involving  the  deepest  facts  of  the  nervous  structures, 
can  better,  indeed  can  only  be  plainly  answered  after  an 
explanation  of  those  structures   has    been    given.      To    this. 


therefore,  I  will  proceed,  and  answer  the  above  and  other 
questions  as  the  facts  underlying  them  are  brought  to  light. 

Another  reason  for  the  particular  discussion  of  the  struc- 
ture of  some  parts  of  the  Body  is,  that  although  all  authori- 
ties agree  that  suffocated  persons  can  be  restored  il  proiDer 
efforts  are  made  immediately  after  animation  is  suspended, 
yet,  as  the  absolute  or  scientific  truth  in  regard  to  the 
time  during  which  life  may  be  suspended,  is  not  yet  attain- 
able, nor  can  it  be  instantly,  I  must  try  to  induce  a  scien- 
tific faith  in  the  probable  truth,  such  as  shall  test  it  thor- 
oughly, plucking  away  doubt,  the  essential  taint  and  default 
ot  all  faith  and  belief  and  transforming  these  defective 
into  the  certainty  of  indubitable,  victorious  knowledge,  with 
its  applications  plain,  easy,  and  certain;^  otherwise  there  will 
be  partial  tests,  and  of  course  failures,  bringing  reproach  un- 
justly upon  the  cause. 

To  attain  what  is  so  desirable,  since  hope  however  strong, 
assertion  however  positive,  and  opinion  however  great  its 
authority,  will  not  i^roduce  this  tenacious,  experimenting,  ob- 
serving, deducing,  scientific  faith,  and  as  only  logical  argu- 
ments will  do  it,  it  becomes  paramount  in  importance,  elicit- 
ing the  strongest  proof  of  any  but  the  crucial  fact,  to  inquire : 

Is  tJiere  anything  in  the  nature  of  man's  structure  or  of  its 
functions^  of  his  constitution  or  of  its  properties,  ihcci  militates 
against  the  restoration  hy  the  ^^heat  method,'^  of  persons  drown- 
ed, or  otherwise  suffocated,  or  of  those  who  are  frozen  ?  On  the 
other  hand,    does  not  the  nature  of  every  part   of  the  body,  does 


*  Columbus  is  an  illustration  :  He  was  not  admirable  because  be  discov- 
ered, a  new  w»rld,  but  because— governed  by  bis  faith  and  opinion  that  the 
World  was  round,  and  that  the  same  ocean  that  laved  the  Western  coasts  of 
Europe  must  wash  the  Eastern  Continent,— he  went  to  search  out  a  new  route 
to  the  Eastern  "Shores  of  the  Old  World,  which,  until  his  death,  he  thought 
he  had  found.  Though  his  idea  was  not  true,  yet  the  truth  came  from  the 
search,  and  the  faith  became  knowledge.  Indeed,  to  correct  faith  is  often 
more  important  than  to  confirm  it,  in  the  same  manner  as  the  destruction 
of  weeds  prepares  the  ground  for  wheat. 
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not  every  analogy,  and  every  rational  deduction,  indicate  that  all 
such  persons  live  for  a  long  time  after  they  are  usually  sup- 
posed to  he  dead,  promising  success  to  every  proper  effort  for 
their  resuscitation  ? 

I  more  readily  enter  upon  this  discussion  because  numer- 
ous letters  like  the  above,  make  evident  the  fact  that  many 
intelligent,  progressive,  medical  men  take  a  deep  interest 
in  this  subject,  while,  knowing  as  I  now  do  the  questions 
which  many  ordinary  readers  ask,  I  can  fairly  promise  them 
that  my  treatment  of  the  subject  shall  not  be  tedious  but 
interesting  also  to  them  ;  particularly  as  I  shall  not  hesitate 
at  any  time  to  step  a  little  aside  from  the  direct  path,  to 
look  at  a  flower  attractive  by  its  beauty,  or  to  gather  a  fruit 
of  especial  practical  value.  The  only  objection  to  this  is, 
that  the  field  through  which  our  path  leads  is  so  very  rich 
in  both  flowers  and  fruits,  that  it  may  be  difficult  to  resist 
the  temptation  to  go  astray  too  often  or  too  far. 

In  plain  words,  to  interest  the  reader,  to  make  him  re- 
ceptive of  tll^^  facts  presented  so  that  he  will  readily  re- 
member and  apply  them,  various  happy  illustrations  must  be 
introduced  ;  and  if  any  of  these  have  important  practical 
relations  to  life,  no  harm  can  result.  Let  it  also  be  remem- 
bered that  what  may  appear  to  be  digressions  may  not  in 
this  case  be  such.  The  i)oints  to  be  explained  may  be  de- 
pendent upon  subordinate  ones,  and  these  upon  others.  The 
foundations  and  the  scaffolding  of  a  house,  though  not  seen 
when  it  is  finished,  are  essential  to  its  structure.  A  road 
which  goes  down  into  a  valley  may  for  a  brief  time  cut  off 
our  view  of  our  journey's  end,  but  when  we  rise  again  we 
find  that  it  has  all  the  time  been  advancing  us  upon  our 
way.  The  reader  will  find,  if  the  writer  does  not  mistake, 
that  his  progress  toward  the  goal  of  his  wishes  has  been 
continuous,  and  most  profitable  to  himself,  and  in  more  ways 
than  one,   especially  if  he  considers  that  some  of  the  ques- 
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tions  asked  and  explained,  and  in  whicL.  the  ordinary  reader 
is  as  much  interested  as  anyone,  involves  some  of  the  most 
profound  problems  of  human  life.  ! 

I  will  say  to  the  ordinary  reader,  also  as  an  apology  to 
experts,  that  I  shall  always,  when  I  can,  use  expressions 
that  will  be  understood  by  every  reader,  however  awkwardly 
they  may  look  or  sound  to  those  proficient  in  the  science.! 
Again,  any  doubtful  idea  will  always  have  a  qualifying 
word,  but  I  shall  not  hesitate  to  present  an  idea  positively, 
nor  to  use  an  expression,  simply  because  it  is  new.  I  shall 
try  to  relieve  the  discussion  of  the  technical,  the  abstract, 
the  dry  and  the  tedious,  and  to  imbue  it  with  practical  in- 
terest. If  I  succeed  in  this,  considering  the  nature  of  the 
subject,  and  that  it  involves  the  deepest  physiological  prob- 
lems, in  the  end  I  shall  be  excused  for  any  short-coming 
by  those  who  will  appreciate  the  difficulty  of  the  task. 


Part  II. — Subjective  Arguments, 


THEY  AEE  NOT  DEAD. 

INTEEESTING     DESCEIPTION     OE     CEETAIN     PAETS     OF     THE     BODY, 

DEMONSTEATING     THAT     ITS    TISSUES,      PASSIVE    AND    ACTIVE, 

(bony,     geistly,     sinewy,     SECEETOEY,     MUSCULATOEY, 

NEEVOUS,)     AEE    FEOM    THEIE    NATUEE,     AND    AS    IF 

FEOM     DESIGN,      EESTOEABLE     AFTEE     BEING 

DEOWNED,     EVEN    FOE    A    LONG    TIME. 

The    numberless    repetitions    of   the    same    parts    of    the 
Body,    (four  hundred   and  fifty  muscles  for  example,)    ouri- 
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ously  and  compactly  arranged  to  occupy  the  least  possible 
space,  suggests  a  very  complex  structure.  Fortunately  we 
need  not  now  study  the  numerous  details  of  structure  of 
the  Body  on  one  hand,  nor  of  the  elementary  composition 
of  the  Tissues  on  the  other,  hence 

OUE    FIEIiD    IS    SIMPLICITY  ITSELF. 

All  parts  of  the  Body  are  constructed  of  only  Six  Tis- 
sues, or  substances,  in  such  a  manner  that  each  part  has 
only  those  powers  or  properties  possessed  by  the  individual 
Tissues  of  which  it  is  constructed.  Example  :  The  Stomach 
being  constructed  of  four  Tissues,  it  has  only  the  properties 
of  those  and  none  of  the  powers  of  the  other  two. 

Whoever,  therefore,  understands  the  Six  Tissues,  what 
they  can  and  cannot  do,  and  how  to  make  them  do  their 
best  and  worst,  understands  pretty  thoroughly  for  every  day 
purposes,  and  fully  for  present  purposes,  the  entire  Body, 
its  needs,  and  how  to  satisfy  them  ;  and  especially  its  rela- 
tion to  restoration  in  case  of  drowning. 

TKEEE    tissues    ABE    PASSIVE. 

The  (1)  Bony ;  (2)  Gristly,  or  cartilaginous  ;  and  (3)  Sinewy, 
or  fibrous. 

These  not  only  form  the  frame-work  called  the  skeleton, 
but  the  last  named,  Tissue  serves  as  a  frame-work  for  the 
most  flexible  and  delicate  organs  of  the  Body,  giving  to 
them  their  passive  strength,  and  binding  their  several  parts 
together. 

The  first  two  named  and  their  characteristics  are  readily 
recognized  by  everyone,  and  so  are  those  of  the  Sinewy 
Tissue,  when  it  is  in  the  form  of  ligaments  or  tendons.  It 
is  not  as  easily  recognized  when  its  delicate  fibres  aro 
wronght  or  grown  into  curiously  and  variously  shciped  mesh- 


es,  to  serve  as  a  framework  of  the  skin,  stomach,  kidneys, 
liver,  muscles,  brain,  etc.,  etc.,  to  contain  and  protect  their 
blood-vessels,  nerves,  etc. 


Fig.l 
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Fig.  1  represents  a  portion  of  Sinewy  Tissue  with  its  fibres  pnllecl  apart. 
Fig.  2  represents  the  same  Tissue  surrounding  spaces  from  which  their  natur- 
al contents  have  been  removed.     The  Tissue  in  both  cases  is  much  magnified. 

It  is  noteworthy  that  this  Tissue  is  in  two  varieties  :    the 

white  inelastic,  and  the  yellowish  elastic,  which  plays  a  very 

important,    usually   unrecognized,    part   in   breathing,    and  is 

of    vital    importance    in    respect    to    restoration    by    artificial 

respiration  of  those  suffocated  by  drowning  or  otherwise.  * 

*  The  character  of  this  Tissue,  and  of  that  of  the  gristles  in  a  horse  is 
jxidged  by  the  jockey  by  grasping  and  compressing  the  ear.  If  elastic  it  indi- 
cates a  good  constitution,  especially  of  the  luugs— "  good  wind  "  as  the  ex- 
pression is.  This  trial  is  usually  the  result  not  of  understanding  the  reasoB 
for  it,  but  simply  of  experience.  In  man  it  is  an  equally  good  index  that  if 
a  heavy  ring  does  not  "sag"  the  ear  the  person  has  a  good  constitution.  The 
temperature  of  the  ear  is  also  at  the  same  time  noticed  by  the  jockey,  and  in- 
dicates to  an  experienced  person  the  present  health  of  the  horse.  It  is  not 
generally  known  by  the  laity  that  a  variation  from  the  health  point  of  one  de- 
gree of  temperature  in  the  mouth  or  arm-pit  of  man,  indicates  that  there  is  ill 
health  in  some  organ,  while  vice  versa,  of  course,  ill  health  of  any  organ 
ahvays  afl"ects  the  temperature  of  the  entire  Body.  This  is  often,  therefore, 
not  only  the  best,  but  the  only  means  by  which  the  fact  of  incipienfill  health 
can  be  known,  although  the  orcjan  in  which  it  exists  may  not  be  suspected. 
A  continuous  variation  of  temperature  from  the  standard  is  of  vital  conse- 
quence, indicating,  if  not  otherwise  observable,  hidden  disease,  which  should 
be  sought.  Healthy  standards  of  Temperature  vary  in  difi"erent  sections.  In 
Maine  it  is,  for  example,  in  man  one  degree  higher  than  in  New  Tork. 
Whether  this  is  true  of  horses,  and  of  other  animals,  I  do  not  know.  It  is 
an  interesting  question,  and  I  shall  be  obliged  for  any  information  thereupon. 
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The  Figs,  below  show  highly  magnified  fibres  of  Yellow  Sinewy  Tiasue,  not 
parallel  like  the  white,  but  branched  cui'ly  and  irregular. 

Fig.  4  shows  it  around  the  exceedingly  magnified  air  spaces  in  the  lungs. 
If  air  is  drawn  into  these  spaces  this  elastic  Tissue  is  stretched  ;  when  the 
in-drawing  power  ceases  to  act,  the  large  amount  of  this  Tissue  in  the  lungs 
will,  like  India-rubber,  press  the  air  out  of  them,  not  completely  while  in  the 
closed  chest,  but  if  it  is  opened,  so  completely  that  the  lungs  become  small 
and  considerably  firm.  Out  of  the  chest  the  lungs  can  be  fully  distended  by 
blowing  or  drawing  air  into  them,  and  then  the  elastic  force  of  this  Tissue  in 
expelling  the  air  can  be  realized,  and  also  that  the  perfection  of  breathing  de- 
pends upon  the  perfection  of  this  Tissue.  This  topic  will  again  come  up 
Fig.  3.  Fig.  4.  ,  Fig.  3 


Fig.  5  represents  distended 
areolar  Texture  of  Sinewy  Tis- 
sue, often  in  this  form  named 
Connectory  Tissue,  because  it 
loosely  or  closely  connects  be- 
tween all  parts  of  the  Body, 
the  spaces  varying  from  the 
size  of  a  mustard  seed  to  that 
of  an  egg.  The  dense  fibres  of 
the  true  skin  become  less  dense, 
at  its  lower  portion,  as  can 
be  seen  at  the  "flesh  side"  of 
any  piece  of  leather,  until  the 
meshes  become  areolar  texture, 
and  thus  finer  or  coarser  extend 
through  all  parts  of  the  Body, 
in  such  a  way  that  all  its  Sinewy  Tissue,  dense  or  areolar  in  texture,  is  con- 
nected. Butchers  sometimes  introduce  a  pipe  into  a  piece  of  meat  and  blow 
air  into  its  areolar  Texture,  giving  it  the  appearance  of  being  fatter  than  it  is. 
These  spaces  are  always  moist  ;  when  the  moisture  increases  it  produces 
general  dropsy  ;  even  when  small  in  amount  it  sometimes  settles  to  the  feet, 
which  swell  ;    if  the  person  raises  his  feet,  or  lays  down,  the  fluid  will  return. 

Fat  is  a  secretion  into  microscopic  sacs,  bags  or  cells  of  Secretory  Tis$uej 
which  are  deposited  in  the  areolar  spaces  of  some  parts  of  the  Body. 
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Both  varieties  are  exceedingly  strong,  binding  t4ie  parts 
of  the  Body  with  a  strength  hardly  realizable.  They  are 
the  strongest  of  all  organic  substances,  much  exceeding  in 
strength  any  hempen  or  other  rope  of  the  same  size. 
Leather  is  simply  tanned  Sinewy  Tissue  ;  the  Indians 
make  the  strongest  thongs  and  their  bow-strings  from  un- 
tanned  sinews  ;  the  strings  of  violins,  and  of  the  like  in- 
struments, and  called  cat-gut,  are  made  of  the  sinewy  tissue 
of  the  entrails  of  animals."^ 

All  these  Tissues,  being  more  than  half  the  weight  of  the 
Body,  in  health  undergo  changes  very  slowly,  and  need 
very    little    blood.     All    three    are    practically    the    same    in 


*  As  this  strong  Sinewy  Tissue  binds  the  head  to  the  hones  of  the  necK, 
and  also  hinds  them  together,  the  neck  is  rarely  broken  in  hanging.  Nor 
is  there  any  rupture  nor  injury,  at  least  with  rare  exceptions,  to  the  spinal 
cord  of  the  part  (pith  of  the  neck).  Nor  is  there  any  breaking  nor  dislocation 
of  its  bones,  as  is  supposed  to  be  the  case,  at  least  with  rare  exceptions. 

When  death  is  sudden  in  hanging,  it  is  owing  to  the  shock,  jar  or  concus- 
sion of  the  delicate  Nervous  matter  of  the  brains— caused  either  by  the  sud- 
den check  given  by  the  rope  to  the  falling  person,  or  by  the  sudden  jerk  if 
the  person  is  twitched  up  by  a  falling  weight.  If  the  person  is  simply  hung 
by  being  let  down  or  drawn  up  slowly,  and  without  a  jerk,  the  rope  merely 
chokes  or  suffocates  him  by  preventing  the  air  from  reaching  the  lungs.  Suf- 
focation—which will  usually  require  considerable  time  in  this  case,  as  the  air 
is  often  imperfectly  cut  off— is  indicated  when  the  heart  beats  for  a  long 
period,  as  it  did  in  Hunter's  case.  Then  life  and  a  probability  of  restoration 
may  and  usually  does  continue  for  a  long  time.  His  life  was  doubtless  not 
extinct  when  he  was  taken  from  the  prison,  nor  for  a  long  time  after.  Self- 
hanging  is  seldom  anything  more  than  suffocation,  and  thorough  efforts  should 
be  made  for  the  person's  restoration,  (see  hereafter).  The  pressure  of  the 
rope  upon  the  veins  of  the  neck,  may  also  cause  congestion  of  the  brains, 
this  is  often  the  case.     This  makes  another  complication  to  be  considered. 

The  question  may  arise  when  a  man  is  sentenced  to  be  "  hung  until  he  is 
dead,"  How  long  is  this  ?  How  shall  we  know  when  he  is  dead  ?  Perhaps 
a  more  serious  question  may  be,  Has  the  Sheriff  any  right,  under  such  a  sen- 
tence, to  let  a  man  fall,  or  to  jerk  him  up,  killing  him  by  the  shock  and  let- 
ting him  hang  long  afterwards  ?  It  is  a  barbarous  act  at  best,  and  should 
certainly  be  done  legally  or  not  at  all.  The  French  guillotine  or  the  Spanish 
garotte  has  the  advantage  of  being  certain  as  to  fact  and  time,  and  either 
is  less  cruel  than  the  usual  hanging.  The  Military  Method  is  the  most  gen- 
tlemanly and  the  best  of  modern  times.  The  heathenish  way  of  the  ancients 
by  poisoning,  as  witness  the  dying  of  Socrates  in  the  midst  of  his  friends, 
is  the  best  of  all  if  killing  at  all  is  necessary. 
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whatever  animal  tliey  are  foimcT.  What  of  life  they  have, 
if  it  be  life  at  all,  suffers  no  detriment  from  the  suspen- 
sion of  animation  for  any  length  of  time  in  the  animal  up- 
on which  we  can  experiment.  Why  should  they  be  injured 
by  a  similar  suspension  in  man  for  a  few  hours  or  days  ? 

When  these  Tissues  are  injured  a  decided  change  oc- 
curs. Great  activity  is  seen  in  their  immediate  vicinity, 
and  in  distant  organs  related  to  their  needs.  They  need 
blood,  also  rich  in  nutrition,  namely,  the  tissue  building  ele- 
ments ;  hence  the  pulse  and  respiration  without  fever,  and 
a  hearty  appetite  for  hearty  food  must  be  quickened.  In 
marked  contrast,  if  the  hip  or  thigh  is  involved,  the  neces- 
sity for  quiet  in  those  parts  commands,  without  harm,  for 
days  or  even  weeks  or  more,  the  suspension  of  the  usual 
daily  movement  of  the  bowels  ;  the  process  of  repair  thus 
goes  on  apace,  unless,  as  is  too  frequently  the  case,  Ignor- 
ance frustrates  Nature  by  ordering  gruels,  antifever  doses, 
powerful  purgatives,  etc.*  From  other  causes,  women  are 
often  so  similarly  situated  that  they  should  be  'undisturbed 
for  many  hours  or  days,  being  permanently  injured  by  the 
haste  of  ignorant  or  criminal  attendants,  although  many 
days  have  elapsed.  In  these  cases,  when  the  movement  of 
the  bowels  is  postponed  by  nature,  it  will  be  perfectly  natur- 
al or  healthy  when  it  occurs. 

These  changed  activities  in  relation  to  the  injured  Pas- 
sive Tissues,  occur  uniformly  throughout  all  animal  life 
where  tliese  are  found.  Are  they  not  then  of  one  nature 
everywhere,  and  in  man  as  in  the  animals  subject  to  the 
same  laws  in  regard  to  drowning,  etc.  Such  adaptation  of 
means  to   ends,    such  previsions  and  provisions,    rightly  the 


*  Nature  alone  is  always  as  good  as,  and  usually  better  than,  when  in  a 
forced  partnership  with  Ignorance,  except  she  is  a».iowed  to  do  all  the  work 
while  Ignorance  cunningly  takes  all  the  credit. 
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constant  theme  of  the  enthusiastic  surgeon,  suggest  thai 
drowning,  and  other  modes  of  suffocation  to  which  man  is 
naturally  very  liable,  will  not  be  exceptional  accidents,  for 
which  no  provision  has  been  made.  Especially  when  we 
learn  that  a  i3ortion  of  a  nose  and  of  an  ear  have  been  car- 
ried a  long  distance  and  "reset"  successfully;  that  a  tooth 
knocked  out  in  boyhood  was  replaced  and  remained  in  its 
place  for  forty  years  ;  that  a  portion  torn  from  an  eye-lid 
was  frozen  on  the  way  to  the  doctor,  yet,  as  its  motto  was 
"  never  say  die,"  it  to  this  day  may  repeat  the  words  of 
Webster  "  I  still  live  ;"  that  pieces  of  skin  were  trans- 
planted from  thirty  i)ersons  to  a  lady's  head  denuded  of 
scalp  ;  and  that  other  like  experiments,  equally  instructive, 
are  by  accident  daily  occurring, — we  perceive  that  drowning 
cannot  mean  immediate  death  to  the  Passive  Tissues.  Life 
either  does  not'  exist  in  these  Tissues  at  all,  in  which  case 
drowning  will  not  be  adverse  to  them,  or  if  it  exist  in  them 
it  will  persist  for  a  long  time.  We  also  perceive  by  the 
cases  instanced  that  life  pertains  to  each  portion  of  Tissue 
in  which  it  exists  at  all,  in  short  that  it  is  a  property  or 
characteristic  of  each  atom  of  the  Tissue  to  which  it  be- 
longs, and  that  it  is  not  necessarily  killed  out  of  a  portion  of 
Tissue  merely  because  this  is  separated  from  the  other  part. 

THKEE    TISSUES    AKE    ACTIVE. 

The  {a)  Secretory  ;     {b)  3£usculaiory  ;     (c)  Nervous, 

I  will  here  explain  that  the  terminations  ory  and  ion  are  cor- 
relative, for  example,  Circulat-ory,  means  concerned  in  circulat-ww; 
Isioi-ion  is  performed  by  mot-ory  Tissue.  Secret-or?/  Tissue  produces 
Secret-ton.  Musculat-ory  Tissue  is  concerned  in  Musculat-e'ow,  etc. 
The  termination  ory  names  that  which  does,  and  ion  names  that 
which  is  done.  Respirat-ory  names  that  which  does,  and  Respirat- 
ion  names  that  which  is  done  by  the  Eespirato?-?/  parts. 

All  that  is  done  in  or  through  the  Body,  is  accomplish- 
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ed  by  these  three  Active  Tissues,  that  is  to  say,  there  are 
only  three  general  kinds  of  activities  performed  in  or  by  the 
Body.  This  will  to  the  novice  seem  to  be  a  singular,  and 
incredible  statement  ;  yet  wonderful  as  is  the  fact,  it  is  en- 
tirely true  that  all  which  is  done  in  or  by  the  Body  is  ef- 
fected either  by  Secretion,  which  means  the  formation  of 
peculiar  fluids  by  different  varieties  of  Secretory  Tissue,  all 
acting  in  the  same  general  manner  under  the  same  law  ;  or 
it  is  effected  by  Musculation,  whicli  means  Motion  produced 
by  action  of  Musculaiory  Tissue ;  or  it  is  effected  by  Gan- 
gliation,  or  Nervation,  which  mean  the  modes  of  action  of 
the  Nervous  Tissue,  (the  Gangliatory  and  Nervatory  Tissue.) 
Such  a  marvellous  simplicity  of  means  for  gaining  such 
varied  ends,  if  it  surprise  the  student,  may  well  encourage 
him  in  his  study. 

Observe  that  these  three  forms  of  activity  are  very  dis- 
tinct and  different  from  each  other  ;  while  the  varieties 
of  each  are  very  similar,  both  in  mode  of  action  and  in 
results.  Of  course  there  is  an  equal  distinction  between 
the  Tissues,  and  an  equal  similarity  between  the  varieties 
of  each. 

(a).     Secretory  Tissue. 

Its  beautiful  structure,  its  marvellous  action,  and  especi- 
ally its  hygienic  importance,  usually  not  more  than  partial- 
ly recognized,  make  this  one  of  the  most,  if  not  the  most, 
interesting  and  practical  of  the  Tissues.  Forming  the  sur- 
face of  the  skin,  and  the  lining  of  the  air  passages,  it  is 
exposed  to  all  the  vicissitudes  of  the  weather,  and  as  the 
lining  of  the  digestory  canal  it  is  exposed  to  the  still  worse 
action  of  all  the  impositions  which  most  persons,  very  un- 
wisely, inflict  upon  their  stomachs.  It  is  essential  not  only 
to  respiration  and  digestion,  but,  in  fact,  in  one  variety  or 
another,    to  every    function    of   the    Body  ;    hence    the    dis- 
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eases  to  -which  we  are  subject,  and  the  wellness  which  wo 
enjoy,  are  dependent  directly  or  indirectly  more  upon  this 
than  upon  all  the  other  Tissues  together.  Therefore  the 
instruction  which  the  study  of  it  will  afford,  not  only  upon 
the  matter  in  hand,  but  upon  kindred  matters  of  great  prac- 
tical consequence,  will  well  repay  the  diligent  attention  of 
every  reader. 

To  fully  appreciate  its  exquisite  delicacy,  and  its  admir- 
able arrangement,  in  very  many  instances  the  microscope  is 
needed.  Yet,  with  the  aid  of  the  close  attention  of  the 
ordinary  reader,  I  will  try  to  make  this  Tissue  understood 
by  him,  especially  in  its  practical  aspects. 

THE    CHEMIST    OF    THE    BODY. 

It  may  well  be  thus  called,  since,  by  its  several  varieties, 
it  produces  or  secretes  all  the  liquids  of  the  Body,  even 
the  blood  itself  being  the  result  of  the  actions  of  this  Tis- 
sue. Yet  we  usually  and  correctly  speak  of  the  secretions 
as  being  produced  from  the  blood. 

Wherever  any  liquid  is  needed,  there,  or  communicating 
therewith,  a  corresponding  variety  and  quantity  of  this  Tis- 
sue is  found,  often  very  curiously  and  compactly  arranged 
to  occu}py  the  least  and  the  most  commodious  space.  This 
appears  to  give  complexity  to  organs  thus  constructed,  while 
in  fact  Secretory  Tissue  is  very  simj)le  in  structure  and 
action. 

It  draws  from  the  blood  the  materials  for  its  self-form- 
ation and  repair,  as  all  the  other  Tissues  do,  and  it  also 
draws  from  the  blood  the  materials  which  it  secretes,  or 
forms,  into  bile,  gastric  juice,  tear  fluid,  saliva,  etc.,  etc., 
according  to  the  variety  of  tissue  at  work.  How  this  secre- 
tion is  performed  no  one  as  yet  knows.  No  other  Tissue 
can  produce  any  other    substance   than    itself.      This  marks 
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tlie  distinguishing  characteristic,   utility,   and  need  of  Secre- 
tory Tissue. 

ANOTHER    USE. 

It  is  a  surface  Tissue,  in  a  double  sense  ;  it  is  so  thin 
that  it  is  merely  a  surface,  bo  to  speak  ;  it  also  forms  all 
the  surfaces  of  the  Body,  covering  all  the  organs,  and  lin- 
ing them  and  their  tubes  ;  thus  it  protects  the  parts  below 
it  and  upon  which  it  grows,  and  to  which  it  adheres.  It 
does  not  send  any  fibres  down  into  the  parts  below  it,  nor 
do  they  send  any  fibres  up  into  it  ;  it  merely  adheres  to 
the  parts  upon  which  it  grows,  being  a  distinct  Tissue  by 
itself,  and  unmixed  with  anything  else  ;  so  that  it  can  be 
easily  and  cleanly  peeled  from  the  adjoining  parts,  as  is 
seen  in  case  of  the  water  or  blood  of  a  blister,  which  raises 
the  scarf  skin,  or  those  outer  layers  of  the  skin  which  are 
its  Secretory  Tissue.  This  also  shows  that  neither  nerves 
nor  blood-tubes,  nor  any  fibres  enter  the  Secretory  Tissue. 
The  experiment  often  tried  by  boys  of  thrusting  a  pin  or 
needle  through  the  outer  layers  of  the  skin  without  caus- 
ing pain,  or  starting  blood,  also  shows  that  there  are  neith- 
er nerves  nor  blood-tubes  in  the  Secretory  Tissue.  Indeed, 
it  will  require  but  little  stretch  of  tl^  imagination  to  per- 
ceive that  all  the  Secretory  Tissue  in  and  forming  the  sur- 
face of  the  Body  could  be  stripped  from  the  parts  to  which 
it  adheres  without  pain,  or  a  drop  of  blood,  and  leaving  all 
the  other  Tissues  undisturbed.  This  essential  peculiarity 
and  independence  of  the  Secretory  Tissue  will  be  better  ap- 
preciated by  noticing 

ITS    STBUCTUEE. 

Secretory  Tissue  is  a  very  thin,  delicate  substance,  a  mere 
film,  thinner  than  the  side  of  a  soap  bubble.  Indeed,  thin- 
ness and  a  surface    seem    to  be  its  essential   characteristics. 
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Fig.  7. 


Fig.  6  is  a  beautiful  plan  or  partially  imagin 
ary  representation  of  (1)  a  single  layer  of  cells, 
resting  upon  (2)  basement  membrane,  adherent 
to  (3)  the  fibrous  sinewy  true  skin  or  membrane, 
containing  blood  tubes  and  nerves  not  repre-  6 
sented,  (4)  arteries,  veins,  and  capillary  net-work 
between  them. 

Fig.  7.  1,  2,  3,  blood-cells  much  magnified.  They  are  inclined  to  adhere,  as 
at  3.  4,  5,  6,  7,  the  same  more  magnified  showing  5,  the  conves,  and  7,  the  con- 
cave surfaces  that  the  same  cell  will  exhibit  at  different  times.  Their  semi- 
transparence  is  show  at  6. 

Their  true  size  can  be  imagined  when  it  is  known  that  in  every  drop  of 
healthy  blood  there  are  (2,800)  twenty-eight  hundred  of  them,  and  a  variation 
ot  a  couple  of  hundred  either  way  will  be  always  attended  with  ill  health,  and 
vice  versa.     Dr.  Draper  says,  "  twenty  millions  die  at  each  pulsation  J" 


Fig.  8. 


Fig.  9. 


Fig.  10. 


Fig.  8,  a  ruder  plan  of  the  parts  in  Fig.  6 ;  a,  basement  membrane  ;  5,  cells  ; 
c,  fibrous  sinewy  under- structure. 

Fig.  9,  the  same,  forming  a  short  tube  sX  g  ;  a  pouch,  crypt,  or  follicle  at 
h  ;    and  at  i  a  coiled  long  tube. 

Fig.  10,  Tc,  I,  simple  follicles,  with  sides  a  little  corrugated  ;  m,  n,  the  same 
branched  (racemose)  ;  o,  outlet  of  many  tubes,  perhaps  merely  branched,  per- 
haps from  many  racemose  follicles  ;    different  modes  of  increasing  surface. 
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It  is  found  in  the  form  of  an  extended  sheet,  or  of  pouches 
or  follicles,  or  of  tubes  straight  or  coiled  or  branched,  often 
with  follicles  about  them,  and  then  looking,  when  isolated, 
like  the  bark  of  the  trunk,  branches,  twigs,  and  leaves  of 
a  tree  ;  but  the  larger  part  of  the  Tissue  is  found  in  the 
form  of  closed  cells  or  sacs  of  different  forms  in  different 
varieties,  and  filled  with  the  liquid  which  it  secretes. 

These  cells  are  attached  to  the  extended  or  to  the  tubu- 
lar membrane,  which  is  then  called  basement  membrane. 
The  cells  grow  up  from  this  until  of  mature  size  and  full  of 
secretion,  when  they  rupture  yielding  their  contents,  pass- 
ing away  themselves  and  making  room  for  others  to  grow 
up  in  their  place.  The  rapidity  with  which  this  takes  place 
when  the  Tissue  is  healthy,  active,  of  a  proper  temperature, 
and  properly  supplied,  will  exceed  the  belief  of  those  who 
have  not  seen  the  work  go  on  under  a  microscope.  Millions 
of  these  cells  will  spring  up,  mature,  rupture,  and  die  in  a 
minute  ;  and  though  each  cell  is  microscopic  and  can  yield 
but  a  speck  of  secretion,  too  small  to  be  seen  by  the  naked 
eye,  there  is  such  an  immense  number  of  cells  at  work  that 
the   secretion  anywhere  will  be  as  abundant  as  the  need  is 


In  the  outer,  or  scarf  skin,  there  are  several  layers  of 
Secretory  cells,  those  next  to  the  basement  membrane  be- 
ing plump,  full,  and  soft,  while  the  outside  layer  has  be- 
come dry,  a  mere  dead  scale,  effete  and  ready  to  fall  away. 

We  little  think  that  the  beautiful  complexion  at  which 
we  look  with  admiration  is  dead  matter,  that  we  are  en- 
closed in  a  thin  coat  of  dead  matter,  and  also  that  the 
streaming  hair  or  the  graceful  ringlet  that  enchants  us,  is 
but  effete  dead  matter,  from  which  life  has  forever  depart- 
ed.     Truly  there  is  beauty  in  death. 

The  number  of  layers  of  cells  in  a  "  callous  "  is  veiy 
great,    and  also  in  a    *'  corn  ;"     the  layers  here  are  arranged 
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as  a  cone,  and  the  lowest  being  microscopic  in  size  and 
hard,  the  cone  is  very  sharp,  and  causes  great  pain  when 
pressed  upon  the  tender  parts  below.  Elsewhere  than  at  the 
surface  of  the  skin  there  is  but  one  layer  of  cells.  A  very 
delicate  layer  of  a  different  variety  from  those  of  the  skin 
lines  the  mouth,  nose,  eyelids,  etc.  ;  and  other  more  or  less 
delicate  layers  cover  or  form  all  other  surfaces  in  the  Body. 

What  was  said  of  the  secretory  cells  being  attached  to 
basement  membrane  has  one  exception — in  the  blood-cells. 
These  floating  in  the  blood  can  draw  their  materials  direct 
from  it,  hence  they  do  not  need  an  attachment  as  other 
cells  do.     (See  Fig.  7.) 

The  nerves  beneath  are  acted  upon  with  great  sensitive- 
ness through  the  Secretory  Tissue  covering  them.  If  objects 
should  touch  the  nerves  directly  they  would  cause  pain — it 
is  best  as  it  is.  Witness  the  exquisite  action  when  water 
or  other  liquid,  or  a  solid  substance,  touches  the  outskirts 
of  the  throat  threatening  an  entrance  to  the  wind-pipe  ;  the 
nerves  there  covered  by  the  delicate  Secretory  Tissue  in- 
stant telegraph  the  danger  to  the  head-centre  having 
charge  of  such  matters,  and  by  a  return  message  the  wind- 
pipe is  peremptorily  closed,  and  the  whole  breathing  appar- 
atus is  suddenly  brought  to  a  halt,  until  the  danger  is  past. 
(The  particulars  hereafter.)' 

SECBETOET    TISSUE    IN    PLANTS. 

But  if  some  one  objects  that  the  marvelous  work  of  the 
Secretory  Tissue  is  not  independent,  but  is  influenced  by  the 
nerves  just  below  it,  he  may  be  referred  to  the  varieties  of 
Secretory — the  only  active — Tissue  of  Plants. 

It  is  the  same,  excej)t  in  variety,  as  exists  in  animals, 
and  in  plants  it  cannot  be  influenced  by  nerves,  nor  asso- 
ciated at  all  with  sensation,  emotion,  consciousness,  nor  vo- 
lition.     Nor  more  is  it  in  man,  nor  is  there  more  nor  any 
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need  that  it  should  be.  Upon  what  «does  it  depend  in  the 
plant  for  its  action  ?  Upon  its  constitution,  health,  its  prop- 
er temperature,  and  upon  a  flow  of  rich  sap,  the  blood  of 
plants,  into  its  immediate  vicinity. 

Change  the  word  sap  into  blood,  and  the  precise  condi- 
tions above  stated  are  requisite  for  the  action  of  the  Secret- 
ory Tissue  in  man.* 

SECKETOKT    TISSUE    VEGETATTVE. 

So  much  like  the  Secretory  Tissue  of  plants  is  that  of 
animals  and  man,  that  in  the  latter  it  is  often,  and  very 
properly,  called  the  Vegetative  Tissue  ;  and  as  in  plants  we 
see  its  action  to  be  intermittent,  so  is  it  in  man.  Witness 
the  action  of  the  Secretory  Tissue  forming  the  innumerable 
tubes  in  the  sides  of  the  stomach,  and  which  pour  their 
secretion  into  it  to  assist  in  the  digestion  of  certain  kinds 
of  food.  This  secretion  is  needed  only  when  this  food  is 
needed  and  eaten,  f  The  intermittent  action  is  not  self -regu- 
lated by  the  Secretory  Tissue,  which  is  always  ready  to  act 
if  the  conditions  exist,  but  it  is  regulated  by  the  flow  of 
blood  which,    as  has  been  mentioned,    and  will  hereafter  be 


*  The  constitution  must  be  chiefly  inherited,  it  can  rarely  be  improved 
after  birth.  Its  health  must  be  promoted  and  preserved.  Its  temperature 
must  be  cared  for,  and  in  particular  if  this  Tissue  is  enfeebled  by  exposure, 
ill  health,  or  by  poverty,  the  person  must  be  warmed  and  kept  warm  by  be- 
ing well  clad,  sheltered,  and  fed  by  heat-producing  food,  if  he  can  digest  it, 
if  he  cannot, he  must  be  artificially  warmed  ;  the  young,  the  feeble,  and  the 
poor  need  heat,  while  many  well  people  jeopard  their  health  by  allowing 
themselves  to  become  chilly.  This  is  a  great  mistake.  The  Secretory  Tissue 
can  usually  receive  much  heat  with  great  profit,  as  witness  the  value  of  heat 
to  plants,  while  the  heats  of  summer  are  also  good  for  man  and  animals. 

t  If  the  blood  be  needed  anywhere  for  secretion,  as  it  is  in  the  stomach  at 
meal  times,  other  parts  should  not  then  be  stimulated  into  activity  also  requir- 
ing extra  blood.  A  man  has  no  business  when  he  is  eating  to  place  his  paper 
nor  his  accounts  before  him,  nor  to  think  of  his  money  matters.  He  might 
as  well  pull  a  paper  out  of  his  pocket  when  drowning,  and  read  the  market 
quotations.  Eating  is  one  of  the  most  important  acta  of  the  day,  and  for 
greatest  profit  should  be  enjoyed  without  distraction. 
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shown  in  particulars,  is  controlled  in  accordance  with,  the 
needs  of  parts  perhaps  quite  distant  from  the  part  which 
controls  the  circulation. 

Some  parts  of  the  Secretory  Tissue  intermit  action  for 
hours  every  day,  and  in  some  animals  for  months,  and  in 
plants  for  even  thousands  of  years,  and  again  resume  activ- 
ity when  the  proper  conditions  exist.  Witness  the  wheat 
taken  a  few  years  ago  from  an  Egyptian  mummy,  that, 
when  sown,  grew  and  "went  to  seed,"  minding  its  busi- 
ness like  any  other  respectable  Secretory  Tissue. 

Now,  as  submersion  does  not  induce  death  in  the  Secret- 
ory Tissue  of  plants,  is  it  not  a  legitimate  deduction  that 
the  Secretory  Tissue  in  man  cannot  be  drowned  ? 

It  should  be  noticed  before  leaving  this  part  of  our  sub- 
ject, that,  as  different  plants  and  different  parts  of  the  same 
plant  require  different  degrees  of  heat,  so  do  different  ani- 
mals and  different  varieties  of  Secretory  Tissue  in  the  same 
animal  require  different  degrees  of  heat. 

SECEETOBT    TISSUE    EEIATED    TO    LIFE. 

When  this  Tissue  in  plants  is  torpid  life  is  no  longer 
manifested,  but,  as  soon  as  heat  is  restored  life  abounds. 
This  Tissue  is  common,  and  the  only  one  that  is,  to  every- 
thing that  exhibits  life, — plants,  animals,  seeds,  and  eggs. 
Vice  versa,  life  is  seen  only  in  the  presence  of  Secretory  Tis- 
sue. This  Tissue  may  be  found  in  abundance  where  no  oth- 
er is,  but  the  others  are  never  found  without  it.  The  five 
other  animal  tissues  are  not  found  in  the  plant,  seed,  nor 
egg,  nor  is  the  woody  Tissue  or  the  plant  found  in  the 
animal,  seed,  nor  egg.  Again,  the  Secretory  Tissue  must  be 
produced  by  Secretory  Tissue,  but  all  the  other  Tissues  may 
and  do  arise  from  it.  In  the  newly-laid  egg  the  only  Tissue 
is  a  minute  cell  of  Secretory   Tissue.     In  three  weeks'  time 
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heat  alone  has  caused  the  development  from  this  of  five  more 
Tissues,  and  the  hatching  chicken  has  six. 

Also  by  the  heat  of  the  sun  the  woody  Tissue  of  the 
plant  is  evolved  from  the  starting  point — Secretory  Tissue. 

It  is  thus  seen  that  in  the  seed  and  egg,  Secretory  Tissue 
alone  bodily  descends,  as  the  germ,  from  parents  to  their 
offspring,  bringing  life,  longevities,  identity  within  limits, 
and  all  the  other  characteristics  that  descend  from  one  gen- 
eration to  another.  True,  this  cell  is  too  minute  to  be  seen 
by  the  naked  eye,  and  at  first  view  seems  to  be  of  little 
consequence,  but  the  microscope  reveals  the  marvelous  and 
almost  incredible  fact  that  in  these  small  bounds  are,  yes, 
millions  of  components,  each  of  which  is  of  itself  a  com- 
pound, giving  abundant  opportunity  for  all  the  varieties 
and  individualities  that  facts  before  us  show  in  the  same 
kinds  of  x^lants  and  animals,  and  in  man,  proving  that  with- 
in limits  "  like  begets  like,"  while  within  limits  individuali- 
ties are  also  produced.  The  mother's  Roman  nose  apjDears 
in  her  sons,  that  of  the  father  in  the  daughters,  and  al- 
though it  is  not  seen  at  birth  it  is  potential  at  that  time, 
and  will  be  seen  when  its  cycles  are  completed.  A  doctor 
at  78  had  disease  of  the  prostate  gland,  so  did  his  brothers 
about  the  same  age  ;  their  father  and  grandfather  had  the 
same  disease  between  76  and  80.  It  was  latent  all  the  pre- 
vious years,  but  was  constantly  progressing  or  evolving. 

Also,  as  we  see  in  plants  that  some  are  longer  lived  than 
others  quite  as  vigorous  while  they  live,  so  is  it  with  ani- 
mals and  with  man  ;  and  as  some  of  the  Secretory  Tissue 
in  a  plant  is  longer  lived  than  in  other  parts — the  blossom 
leaves  being  much  shorter  lived  than  the  green  leaves, — so 
in  man,  great  differences  of  longevities  may  exist  in  the  dif- 
ferent varieties  of  Secretory  Tissue  in  different  organs,  or  in 
different  portions  of  Tissue  in  the  same  organ.  Hence,  one 
part  of  the  Secretory  Tissue  of  an  organ  may  die   early  and 
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another  part  live  to  old  age.  It  is  the  inheritance  of  vigor 
and  long  life  in  the  Secretory  Tissue  which  is  the  main 
point  in  health,  happiness,  and  long  life,  provided  also  that 
with  these  goes  the  few  grains  of  common  sense  that  cares 
for  health,  and  that  acquires  the  intelligence  that  knows  how 
to  care  for  it.  Hence,  there  may  be  a  great  difference  in 
the  restorability  of  different  persons  after  being  drowned. 
The  Tissue  of  an  important  part  may  be  near  its  death  age, 
of  course  in  decrepitude,  and  not  able  to  recuperate,  al- 
though all  other  parts  are  yet  young,  and  the  shock  of 
drowning  will  be  more  than  it  can  bear. 

Inheritance  is  well  illustrated  by  the  hair,  the  bulbs  of 
Secretory  Tissue  of  which  in  aome  parts  of  the  scalx?  die 
early,  while  other  bulbs  near  by  live  on.  It  will  be  found 
in  case  of  the  male,  that  "it  was  just  so  with  father,"  or 
"with  mother"  in  case  of  the  female,  as  a  rule;  if  not  so 
with  either  of  them  it  was  so  with  some  other  ancestor. 
Baldness  of  fathers  usually  follows  sons,  that  of  mothers 
commonly  follows  daughters. 

It  is  also  observable  that  long-livedness  is  inherited,* 
since  although  some  of  those  who  are  naturally  short-lived 
may  be  and  are  born  of  those  who  are  long-lived  upon  both 
sides,  yet  those  who  are  long-lived  do  not  spring  from  the 
short-lived,  with  the  very,  very  rare  exception  v/hen  the  pe- 
culiarities of  the  parents  exactl;y  compliment  each  other,  as 
is  also  infrequently  the  case  when  great  talents  are  seen  in 
a  child  of  mediocre  parents.  The  inheritance  of  long  life, 
when  it  exists  in  any  case,  is  also  easily  recognized  and 
measured  in  the  mature.  A  measure  of  six  inches  through 
the  head  just  in  front  of  the  upper  part  of  the  ear  where  it 


*  Forty  questions  were  put  to  all  those  over  90  in  Great  Britain,  so  far  as 
known,  two  only  were  answered  alike. —  (1)  all  were  early  risers,  (2)  all  came 
of  long-lived  stock. 
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is  attaclied  to  tlio  head,*  indicates  ninety  years  old  ancestry 
on  the  father's  side  of  the  house,  while  five  inches  measure 
from  the  bridge  of  the  nose  to  the  orifice  of  the  ear  will 
not  be  found  unless  ancestors  on  the  mother's  side  attained 
the  same  high  age.  A  trunk  more  than  one-third  the  height 
of  a  person  indicates  also  high  age  on  the  mother's  side, 
while  an  ample  circumference  of  the  chest  indicates  the  same 
blessing  inherited  from  the  father's  side.  Capacious  nostrils, 
a  long  upper  lip,  large  lobes  of  the  ears,  fingers  well  web- 
bed between,  and  many  other  positive  indications  of  inher- 
ited longevity  might  be  mentioned  as  coming  down  through 
the  Secretory  Tissue  germs,  f 

With  all  this  closeness  of  relation  exhibited  between  Se- 
cretory Tissue  and  life, — and  not  a  tenth  part  of  the  argu- 
ment has  been  shown, — is  it  not  fair  to  deduce  that  life  is  a 
property  of,  or  else  the  name  of  phenomena  exhibited  by, 
Secretory  Tissue  ? 

As  the  Secretory  Tissue  has  no  consciousness,  and  is  not 
represented  in  consciousness,    the   consciousness    or    memory 


*  The  Compositor  suggests  that  I  insert  an  explanation  of  how  to  make 
this  measure.  "  Callipers  "  are  the  "  correct  thing  "  to  use.  As  a  substitute, 
curve  a  soft  wire  (if  hard  or  springy  heat  it,)  into  the  form  of  this  capital 
letter  C,  put  the  ends  against  each  side  of  the  head,  and  taking  them  away 
without  changing  their  distance  from  each  other,  place  them  over  an  inch  meas- 
ure. A  very  useful  measure,  especially  in  case  of  children,  is  obtained  by 
encircling  the  head  with  a  hoop,  band,  (India-rubber  is  good,)  or  cord,  in 
front  let  it  cover  the  lower  margin  of  the  eye-brows,  and  behind  extend 
across  the  "  occipital  protuberance,"  a  roundish  prominence  of  bone  easily 
felt  at  the  lower  back  part  of  the  head  where  it  meets  the  hollow  of  the  neck. 
From  this  circle  (it  can  also  be  made  by  pushing  down  a  large  hat  to  said 
points,)  measure  the  perpendicular  distance  to  the  orifice  of  the  ear.  This 
distance  is  usually  called  "  Powell's  Life  Line."  If  an  inch  or  more  in 
length,  especially  if  the  head  is  broad,  there  is  a  great  promise  of  a  long  and 
strong  life,  if  not  more  than  half  an  inch  in  length,  the  child  will  seldom  if 
ever  live  through  the  diseases  of  childhood.  The  meaning  of  these  measures 
will  be  appreciated  when  we  notice  the  Nervous  Tissue  and  its  measures. 

t  As  this  matter  of  "Indications"  is  so  generally  and  so  deeply  interest- 
ing, the  reader  is  referred  to  an  advertisement  of  "Biometry,  &c./'  at  the 
close  of  this  book. 
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of  the  identity  of  generations  cannot  pass  from  one  to  the 
next,  and  the  idea  nearly,  if  not  entirely  uniform  in  drowned 
persons,  that  while  they  were  drowning  they  remembered 
having  lived  ages  before,  is  an  illusion.  Consciousness  of 
identity  is  wholly  individual,  depending  upon  the  develop- 
ment and  activity  of  certain  parts  of  the  Nervous  Tissue, 
reaching  back  earlier  in  personal  history  in  some  persons 
than  in  others — some  remember  themselves  as  far  back  as 
before  two  years  of  age,  but  it  cannot  reach  back  to  the 
germ,  much  less  pass  or  communicate  through  that  gate- 
way with  antecedent  progenitors.  Consciousness  and  iden- 
tity are  frequently  out-lived  by  the  Secretory  Tissue,  as  we 
often  see  in  old  age,  while  they  never  out-live  that  Tissue. 

Want  of  consciousness  which  most  people  regard  as  in- 
dicative of  death,  is  therefore  no  sign  that  life  is  extinct.* 
It  has  been  abundantly  shown  by  this  argument  that  con- 
sciousness is  only  one  of  the  very  numerous  facts  for  which 
life  IS  essential,  while  life  is  not  the  least  dependent  upon 
consciousness,  which  is  lost  when  a  person  faints,  and  when 
he  sleeps  (why  it  thus  wavers  we  shall  hereafter  see.)  But 
life  abounds  in  plants  and  holds  its  sway  in  animals  unaffect- 
ed in  the  least  degree  by  want  of  consciousness.  It  is  very- 
desirable,  therefore,  to  thoroughly  eradicate  the  common, 
erroneous,  and  very  unfortunate  idea  that  life  and  conscious- 
ness in  man  are  closely  co-associated,  and  that  there  is  some- 


*  In  the  last  number  of  Nature,  the  most  authoritative  scientif  c  publi- 
cation of  the  day,  a  writer  ol  an  extended  article  upon  inherited  meinorj 
asks,  "If  something  analogous  to  making  an  impression  upon  the  brain  real 
ly  takes  place  whenever  we  commit  anything  to  memory,  is  It  not  possible 
that  if  the  impression  be  deeply  fixed,  the  impressed  brain  may  be  transmit- 
ted by  the  parent  to  the  ofi'sprihg,  which  thus  inherits  its  ancestors'  mem- 
ory ?"  Not  at  all,  because  the  brain  itself  is  not  inherited,  only  the  Secretory 
Tissue  is,  and  it  inherits— as  the  case  may  be— the  power  of  producing  a  su- 
perior or  an  inferior  brain,  which  may  or  may  not  instinctively  possess,  or 
readily  acquire  the  knowledge  in  question,  but  the  "  memory  "  of  anything 
cannot  be  inherited,  nor  pass  from  one  to  another. 
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thing  appalling  and  significant  in  death  in  the  mere  fact 
that  in  case  of  drowning  consciousness  is  lost,  when  the  -pei- 
son  is  not  only  not  dead,  but  is  no  nearer  death  on  that 
account. 

Now,  as  it  is  the  nature  of  Secretory  Tissue  to  be  dormant 
for  hours  every  day ;  as  it  seems  to  remain  so  without  change 
for  days  if  blood  does  not  come  to  disturb  it  ;  as  the 
buds  of  trees  and  as  hibernated  animals  are  warmed  into 
activity  by  the  heat  of  the  genial  spring  ;  as  flies,  con- 
structed mostly  of  Secretory  Tissue  may,  after  being  drown- 
ed, be  quickly  resuscitated  by  the  sun's  rays,  or  heat  from 
other  sources  ;  as  the  incubating  egg  ceases  to  develop 
when  taken  from  the  hen,  yet,  in  a  day  or  two,  if  put  back 
or  into  some  equally  warm  place,  is  again  warmed  into  activ- 
ity ;  as  the  eggs  of  the  ostrich,  turtle,  etc.,  are  hatched 
in  the  sand,  their  development  being  suspended  for  several 
hours  each  night,  etc.,  etc., — surely  Secretory  Tissue  will 
not  refuse  to  be  resuscitated  because  a  person  has  been 
drowned  for  a  few  hours  or  even  days.  In  fact,  since  in 
some  cases  it  continues  to  grow  after  death  as  often  then 
shown  by  the  hair,  beard,  etc.,  it  will  be  quite  proper  to 
assert  that  Secretory  Tissue  cannot  be  drowned,  indeed,  it 
will  be  quite  as  well  off  in  the  water  as  it  will  be  out  of  it. 

(5.)  Musculatory  [Muscular)  Tissue. 
It  is  a  wonder  to  the  most  expert  how  much  of  what  is 
done  in  and  by  the  Body  of  man  and  of  animals  is  ac- 
complished by  means  of,  or  in  connection  with.  Motion. 
Whether  we  walk  or  talk,  wink  or  drink,  wheeze  or  sneeze, 
whether  we  breathe,  digest,  or  circulate  blood,  whether  a 
bone  is  to  be  repaired  or  the  thoughts  are  to  be  quickened, 
whatever  is  done  in  the  Body  is  always  attended  with  mo- 
tion. The  marvel  grows  when  we  consider  that  all  these, 
and   ten    thousand  other  motions,    are  accomplished  by  one 
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simple  Tissue,  acting  always  in  the  same  manner  and  merely 
arranged  in  various  ways.  This  real  simplicity  in  the  midst 
of  so  much  apparent  complexity,  is  the  constant  theme  of 
the  admiring  contemplation  of  whoever  makes  the  motions 
of  the  human  Body,  or  of  any  animal,  his  study. 

This  Tissue  must  therefore  be  very  abundant,  and  found 
from  head  to  foot.  Ifc  does  in  fact  weigh  more  than  one- 
third  of  the  entire  weight  of  the  Body.  It  is  named  the 
lean  meat,  but  this  also  includes  nearly  an  equal  weight  of 
Sinewy  Tissue. 

MUSCLE    VIEWED     BY    THE    NAKED    EYE. 

If  the  skin,  and  j^erhaps  a  layer  of  fat  imbedded  in 
Sinewy  Tissue  beneath  the  skin,  is  stripped  from  any  ani- 
mal, a  large  amount  of  lean  meat  is  seen  directly  below,  as 
in  Plate  2.  It  appears  to  be  very  orderly,  to  be  construct- 
ed of  distinct  parts  named  muscles,  and  to  be  connected 
with  other  parts  of  the  Body,  chiefly  with  the  skeleton,  by 
long  or  short,  narrow  or  broad,  tendons.  It  we  notice  a 
piece  of  ordinary  cooked  meat,  the  order  is  not  so  appar- 
ent, it  appears  to  be  a  crude  mass  without  form  or  come- 
liness, or  any  adaptation  except  for  eating. 

But  in  case  of  the  cooked  leg  of  a  chicken,  its  beauti- 
fully shaped  muscles  are  easily  parted  from  each  other, 
while  they  are  also  easily  stripped  up  in  one  direction  into 
shreds  ;  so  indeed  is  almost  any  piece  of  cooked  meat,  the 
strings  thus  obtained  being  the  fasciculi,  hereafter  de- 
scribed, of  the  muscles  ;  all  of  which  have  their  use  in 
beautifully  producing  the  required  motions  of  the  animal  by 
merely  contracting  or  shortening,  and  alternately  extending 
or  lengthening  in  the  lengthwise  direction  of  the  fibres  of 
the  lean  meat  or  muscles.  This  action  can  be  felt  by  grasp- 
ing the  front  part  of  the  upper  arm  midway,  and  raising  and 
lowering  the  lower  arm. 


The  stripes  shown  upon  the  red  parts  of  the  various  fig- 
ures indicate  the  directions  of  the  fasciculi  in  the  muscles. 
They  are  not  usually  parallel  to  each  other  as  their  con- 
tents are,  but  they  are  curiously  arranged  for  the  purpose 
of  gaining  celerity  of  motion,  grace  of  figure  or  motion,  or 
for  economy  of  material,  although  the  last  is  always  sacri- 
ficed to  either  of  the  first  two.  Long  tendons  are  seen  ex- 
tending down  the  arm  and  leg  of  i)late  2,  from  the  red  or 
active  parts  of  muscles  to  the  hand  and  foot. 

Often  the  action  of  the  Tissue  is  not  in  the  line  of 
motion  desired  for  the  part  to  be  acted  upon.  In  that  case 
the  tendon  must  turn  round  a  bone  or  pass  under  a  liga- 
ment, as  seen  at  the  ankle  and  wrist  of  the  figure  of  Plate  2. 
In  such  a  case  there  is  friction  at  the  turning  point.  To 
reduce  this  an  anti-friction  bag,  formed  of  sinewy  Tissue, 
and  lined  with  serous  Secretory  Tissue,  and  filled  with 
serum  (a  very  thin  watery  but  glairy  liquid  )  secreted  in  it, 
is  placed  at  the  point  of  contact,  between  the  tendon  and 
the  part  against  which  it  moves.  One  of  an  hour-glass 
shape  is  found  under  the  ligament  at  the  front  of  the  wrist, 
where  the  palm  of  the  hand  commences  ;  if  the  front  part 
of  this  is  pressed,  its  liquid  content  is  pressed  back,  mak- 
ing in  most  wrists  a  little  prominence,  which  if  felt  will  be 
noticed  to  be  full  of  liquid.* 

MUSCLE    VIEWED    UNDER    THE    JHCEOSCOPE. 

It  is  composed  of  microscopic  cells,  or  closed  sacs,  hav- 
ing a  cylindrical  form,  and  filled  with  musculo-plasm.  These 
cells  are  so  small  that  hundreds  of  them  would  be  required 
to  make  a  speck  large  enough  to  be  seen  by  the  naked  eye. 


*  When  one  of  these  bags  of  liquid,  which  are  quite  numerous,  especially 
about  the  hand,  becomes  enlarged  and  distended,  it  is  commonly  named  a 
weeping  sinew.  It  produces  a  remarkable  weakness  of  the  part,  is  easily 
cured,  and  should  be  at  once  attended  to. 
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Each  cell  is  complete  by  itself,   and  wlioever  understands  one 

understands    all    the    bilhons    upon    billions    throughout    the 

Body. 

Fig.  11  Fig.  n,  a  plan  of 

7     8  Muscle-Cells.       7,  8, 

cells,  end  to  end;  1, 
cells  end  to  end  and 
side  by  side ;  6,  samo, 
spread;  2,  3,  4,  bun- 
dle of  cells,  separable 
into  discs,  of  which 
5  is  one.  The  form 
of  the  bundles  is  very 
irregular  in  the  mus- 
cles. The  size  here 
is  very  much  magni- 
fied. 

These  cells,  and  these  only,  in  the  Body,  have  the  power 
or  the  property  of  contraction  or  shortening,  and  of  exten- 
sion or  lengthening,  but  in  the  direction  only  of  their 
length.  Both  of  these  acts  inclusive  are  named  Muscula- 
tion. The  cells  when  extended  are  about  twice  as  long  as 
they  are  broad.  As  they  contract,  their  length  diminishes, 
and  their  breadth  increases,  but  not  so  much  as  to  equal 
their  diminution  in  length.  That  is,  their  entire  bulk,  if 
such  a  word  is  applicable  to  so  small  a  thing,  is  smaller 
when  they  contract  and  larger  when  they  extend.  This  is 
partly  owing  to  their  throwing  out  some  of  their  contained 
substance  or  plasm  into  the  blood  when  they  contract,  and 
taking  up  substance  from  the  blood  when  they  extend.  To 
speak  more  correctly,  throwing  out  the  substance  makes 
them  contract,  and  taking  up  substance  makes  them  extend. 
That  which  is  taken  up  becomes  new  plasm,  ready  for  action 
and  change.  That  which  is  thrown  out  is  effete  matter, 
Trhich,  having  changed,  is  no  longer  fit  for  use.  The  change 
of  the  substance  of  the  plasm  constitutes  the  power  of  action 
Trhich  exists  in  the  cells  of  this  Tissue. 
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Although  the  extent  of  motion  or  the  power  of  any  one 
cell  is  microscoj^ic,  yet  it  several  thousands  of  them  are 
joined  end  to  end,  forming  what  is  named  a  fibrilla,  the  ef- 
fect of  the  conjoined  contraction  of  all  of  them  will  be  ap- 
parent to  the  naked  eye  ;  and  if  some  thousands  of  these 
are  placed  side  by  side  (covered  by  a  delicate  sheath  of 
minute  sinewy  fibres,  the  bundle  is  named  a  fibril,)  the 
force  which  unitedly  they  will  exert  is  also  observable. 
Hundreds  of  these  fibrils  placed  parallel  to  each  other  in 
a  bundle,  and  covered  with  a  sheath,  are  named  a  fasciculus 
(or  little  bundle).  Bundles  of  these  covered  with  a  sheath 
sometimes  form  a  complete  Muscle,  and  are  so  called,  but 
oftener  these  bundles  are  but  parts  of  large  muscles,  and 
are  then  called  fasces  (or  bundles).  Several  of  these  cov- 
ered with  a  sheath  are  named  Muscles,  of  which  again  in 
bundles  covered  with  sheaths  the  legs,  arms,  neck  and  other 
parts  are  chiefly  constructed.  All  the  cells  in  a  fibrilla  do 
not  usually  contract  at  once,  but  some  are  contracting  and 
others  extending  at  the  same  time,  thus  these  maintain  the 
contraction  of  the  muscle  as  a  whole. 

The  sheaths  of  the  several  bundles  within  bundles  of  a 
muscle  extend  more  or  less,  in  most  cases,  beyond  the  con- 
tracting cells,  and,  being  condensed,  form  short  or  long  ten- 
dons, which  thus  connect  the  cells  with  the  parts  upon 
which  they  are  to  act.  In  case  of  this  Tissue  being  formed 
into  rings,  or  canals,  or  pouches,  as  in  the  heart,  stomach, 
and  digestory  canal  generally,  the  ends  of  the  fasciculi 
usually  connect  with  each  other  without  the  intervention  of 
any  tendon  or  ligament. 

This  brief  description  of  the  structure  of  Musculatory  Tis- 
sue is  sufficient  for  our  present  purposes.  I  will  add  only 
that  if  microscopic  motion  simply  is  required  in  any  part, 
single  cells  are  sufficient.  They  are  then  called  scattered 
cells.     More  will  be  said  upon  them. 
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IS    jMUSCUIiATOKT    TISSUE    INDEPENDENT. 

It  cannot  be.  Not  only  when  a  cell  has  contracted,  it 
must  extend  before  it  can  contract  again,  but  when  the  cells 
in  one  muscle  contract,  other  cells  in  other  muscles  must 
extend.  This  extension  is  not  usually  recognized  to  be  as 
it  is,  and  as  it  has  been  shown  to  be,  an  active  work,  but 
it  has  been  allowed  to  pass  as  if  it  were  passive,  and  has 
been  named  "relaxation."  But  when  the  muscle  upon  the 
front  part  of  the  upper  arm  is  contracting  to  raise  the  lower 
arm,  quite  as  much  adroitness  is  required  in  adjusting  the 
extension  of  the  cells  of  the  muscle  of  the  back  part  of  the 
upper  arm,  and  which,  by  its  concurrent  extension,  permits 
the  lower  arm  to  rise.  This  is  better  seen  if  we  lie  down 
or  otherwise  bring  the  arm  into  a  horizontal  position,  and 
then  move  it,  when  we  shall  readily  perceive  that  both  mus- 
cles are  and  must  be  positively  active.  It  requires  as  much 
training  to  execute  well  the  extension  part  of  musculation, 
as  is  necessary  to  perform  efficiently  the  contraction  jDart. 

Very  many  of  our  motions  are  accomplished  by  the  con- 
joint contraction  of  several  muscles,  or  of  parts  of  several, 
and  the  conjoint  extension  of  an  equal  number  of  muscles 
or  parts  of  muscles.  In  every  breath  more  than  one  hun- 
dred muscles  conjoin  their  musculations,  a  part  of  them 
contracting  and  a  part  of  them  extending  at  the  same  time. 
When  by  certain  muscles  the  windpipe  is  raised,  and  the 
base  of  the  tongue  is  firmly  held,  in  order  to  close  the 
small  oi3ening  from  the  throat  into  the  windpipe,  it  w^ould 
not  be  seemly  to  have  over  a  hundred  muscles  tugging  at 
the  chest  to  expand  it,  and  to  try  to  draw  whatever  was 
in  the  throat  into  the  windpipe,  when  its  natural  opening 
was  closed  for  the  very  purpose  of  keeping  substances  out  of 
the  windpipe.  No  such  contradictory  action  is  natural  in 
the  human  Body,  but  the  most  perfect  harmony  exists  in 
the  action  of  different  muscles  which  work  together — harmony 
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both  in  respect  to  contraction  and  to  the  still  more  delicate 
work  of  extension.  When  this  harmony  does  not  exist  in 
the  respiratory  process,  distressing  strangling  occurs,  or  if  it 
does  not  exist  among  the  muscles  generally,  the  most  pain- 
ful cramps  or  shocking  spasms  occur. 

But  the  muscles  cannot  harmonize  their  own  action  with 
that  of  others.  There  must  be  a  harmonizer,  and  as  there 
are  hundreds  of  groups  of  muscles  to  be  harmonized,  there 
must  be  many  harmonizers  or  centres  with  which  the  cells 
of  the  muscles  must  be  in  communication,  and  by  which 
they  must  be  controlled.  These  cells  cannot  therefore  be 
independent  or  self-active,  but  they  must  be  dependent,  ex- 
cited to  action,  differing  essentially  in  this  respect  from 
the  cells  of  the  Secretory  Tissue. 

If  there  is  nothing  to  excite  the  muscular  cells  they  may, 
will,  and  do  remain  dormant  for  hours  and  for  days,  await- 
ing patiently,  and  without  thinking  of  suicide,  antil  they 
shall  be  called  into  the  activity  for  which  they  are  useful. 

INTERESTING    EXPEKIMENT. 

One  of  the  most  beautiful  experiments  for  the  purpose 
of  appreciating  the  harmonious  character  of  musculatory  ac- 
tion, and  almost  the  only  one  in  which  the  general  action 
of  Muscular  Tissue  can  be  watched  by  the  naked  eye,  is 
tried  by  moving  the  flame  of  a  candle  to  and  from  the 
open  eye  (blue  or  grey,)  of  a  person.^  The  pupil  will  be 
noticed  to  diminish  as  the  flame  approaches  it,  and  enlarges 
as  the  light  recedes.  A  closer  view  of  the  iris,  rainbow, 
or  colored  part  of  the  eye,  shows  that  there  are  in  it  beauti- 
ful rings  of  the  Musculatory  Tissue  around  the  inner  mar- 
gin of  the  iris,  demarking  the  pupil.  From  these  rings 
straight  fibres   of    the   same    Tissue    are    seen    radiating  like 

*  A  brown  eye  does  not  so  well  exhibit  the  musculations. 
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the  spokes  of  a  wheel,  only  the  fibres  are  close  together, 
outward  to  the  outer  margin  of  the  iris.  As  the  light  ap- 
proaches, the  ring  fibres  contract,  and  with  equal  steps  the 
straight  or  radiating  fibres  extend.  Tlie  instant  that  the 
light  recedes  all  is  changed  ;  the  straight  fibres  contract 
and  the  ring  fibres  extend,  enlarging  the  pupil.  The  mo- 
tion of  the  flame  backward  and  forward  cannot  be  made  so 
quickly  that  the  contractions  and  extensions  will  not  appear 
to  be  instantaneous  therewith  ;  although  there  must  be  an 
instant  of  time  intervening,  it  is  so  brief  that  it  cannot  be 
noticed  by  the  obseryer. 

To  harmonize  this  work  there  must  be  a  '*  head  centre  " 
to  which  reports  are  made,  and  from  which  commands  are 
issued,  and  the  celerity  and  certainty  with  which  all  this 
is  accomplished  is  marvelous.  Try  the  effect  of  changing 
the  movement  of  the  flame,  and  see  if  it  receding  can  be 
moved  so  quicldy  toward  the  pupil  that  the  centres  which 
there  watch  over  the  double  muscular  action  can  be  caught 
napping."^ 

Notice  also  that  all  this  marvelous  action  in  this  exquis- 
itely sensitive  organ,  no  one  more  so,  takes  place  without 
the  least  consciousness  on  the  part  of  the  person  whose  eye 
is  observed  ;  he  merely  perceives  that  the  light  is  more  or 
less  bright  at  diff'erent  distances,  but  by  his  consciousness 
or  by  any  sensation,  he  knows  nothing  of  the  muscular 
action  nor  of  its  control.  When  this  unconscious  control  of 
the  size  of  the  pupil  is  partially  paralyzed,  the  person  real- 
izes by  the  pain  that  light  causes  at  one  time,  when  it 
is  too  strong,  and  by  its  apparent  dimness  at  another,  when 
it  is  too  weak,  how  much  his  enjoyments  depend  upon 
the  unconscious  superintendency  of  his  Nervous  Centres. 


*  As  this  is  a  very  practical  experiment  for  explaining  many  points,  each 
reader  is  earnestly  requested  to  try  it  thorougMy,  and  more  than  once,  that 
he  may  become  familiar  v/ith  its  interesting  phenomena. 
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THE     "  TIRELESS    HEART." 
{See  Plate  4  and  Us  description.) 

Again,  observe  and  compute  tlie  labors  of  tlie  little  busy 
heart,  a  hollow  muscle.-  It  proves  that  in  the  kingdom  of 
the  muscles,  as  in  social  life,  it  is  not  the  most  pretentious 
but  the  most  industrious  that  are  the  most  useful  and  ac- 
complish the  most.  True,  at  times  the  large  muscles  ex- 
hibit astonishing  feats  of  x^ower,  but  most  of  the  time  they 
are  quiet.  The  heart  beats  night  and  day,  pserhaps  for  a 
hundred  years,  "without  apparent  fatigue,  and  with  so  little 
jar,  that  many  intelligent  men  have  gone  to  their  graves 
ignorant  of  having  such  an  organ.  Indeed  it  has  Jbeen  nota- 
ble that  in  a  majority  of  cases,  any  orator  wishing  to  illus- 
trate deep  feeling  by  placing  his  hand  over  the  heart,  mis- 
taking its  locality,  so  little  has  it  arrested  attention,  jDoints 
out  more  nearly  the  position  of  the  stomach  ;  by  the  way, 
unintentionally  expressing,  perhajDS,  a  truth. 

The  celerity  of  the  flow  of  blood,  and  the  magnificent 
labor  of  the  heart,   is  not  and  cannot  be  allowed  to  be  regu- 


*  In  fact  there  are  two  hearts  in.  what  the  common  eye  regarding  them 
externally  sees  but  one.  Each  of  these  throws  out  at  each  beat  (they  act  in 
unison)  1  to  3  ounces  of  blood,  with  a  force  that  would  raise  it  2  to  4  feet. 
This  equals  4  to  12  pounds  per  minute  ;  240  to  720  pounds  (1  to  3  barrels)  per 
hour  ;  and  3  to  9  tons  (24  to  72  barrels)  per  day  and  night.  Double  this  to 
compute  the  action  of  both  hearts,  one  driving  the  blood  through  the  lungs, 
the  other  receiving  the  blood  from  the  lungs  and  driving  it  through  all  parts 
of  the  Body,  including  a  small  branch  of  a  blood  tube  leading  into  the  lung 
to  nourish  it.  The  blood  then  returns  through  the  veins  of  all  parts  to  the 
Srst  named  heart,  and  starts  again  upon  its  round,  passing  through  its  entire 
course,  or  round,  12  to  21  times  per  hour,  except  as  parts  of  it  are  removed, 
here  and  there,  to  supply  the  needs  of  the  Body,  and  as  effete  substances 
from  the  various  organs,  or  wholesome  substances  from  the  air,  water  and 
food  arc  thrown  into  it  ;  that  is  to  say,  the  quantity  of  blood  in  health  aver- 
ages from  day  to  day  to  be  about  the  same  in  the  same  man,  and  averages 
to  course  through  the  Body  13  to  21  times  per  hour.      (See  Plates  4  and  6.) 

The  reason  why  the  blood  flows  so  smoothly  and  is  so  slightly  retarded, 
causing  no  jar  by  its  friction  against  the  sides  of  the  blood  tubes,  is  that 
they  are  constantly  lubricated  with  the  glairy  serous  liquid  secreted  by  the 
serous  Secretory  Tissue  forming  the  inner  surface  or  lining  of  the  blood  tubes. 


lar.  It  must  ii],  fact  have  great  latitude  in  order  to  satisfy 
the  constantly  varying  needs  of  all  parts  of  the  Body.  The 
heart  must  and  does  beat  faster  when  we  sit,  than  when  we 
lie  down,  faster  when  we  stand,  and  still  faster  when  we 
run.  Remember  also  the  often  varying  needs  of  the  Passive 
Tissues,  and  the  greatly  and  constantly  varying  need  of 
blood  by  the  Secretory  Tissue.  There  must,  therefore,  be 
and  there  are  Nervous  Centres  which  regulate  the  action  of 
this  organ. 

ESSENTIAL    USE    OF    OXYGEN. 

Notice  also,  with  very  particular  emphasis,  that  there  is  a 
double  cause  for  variation  in  the  circulation  of  blood  about 
and  among  the  Musculatory  Tissues.  The  flowing  blood 
not  only  brings  to  them  their  needed  materials  for  use,  but 
it  takes  from  them  that  which  they  throw  out  as  effete. 
The  Secretory  Tissue  discharges  from  the  Body  its  effete 
matter  by  way  of  its  own  surfaces  ;  hence  it  needs  only  to 
be  supplied  with  food  and  water  introduced  into  the  blood. 
But  oxygen  introduced  into  the  blood  through  the  lungs  at 
each  breath,  is  a  greati  purifier,  a  grand  disinfectant,  a 
speedy  scavenger,  which,  circulating  everywhere  in  the  blood, 
seizes  upon  every  effete  particle  thrown  out  by  the  active 
Tissues  into  the  blood,  and  instantly  combihing  with  it,  burns 
or  oxidizes  it,  producing  then  and  there,  from  what  would 
be  poisonous  if  allowed  to  accumulate,  new  and  harmless 
compounds  which  are  soon  discharged  from  the  Body.  At 
the  same  time  that  the  oxygen  performs  this  essential  duty 
it  produces  in  part,  and  at  the  si3ot  where  needed,  the 
heat  required  to  sustain  the  temperatures  of  the  active  Tis- 
sues. ThuE  it  appears  that  the  purification  and  proper  tem- 
perature, as  well  as  the  nutrition  of  the  Musculatory  Tissue, 
(the  same  will  be  found  true  of  the  Nervous  Tissue,)  are  de- 
pendent uiDon  the  regulated  and  ever  varied  flow  of  blood, 
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rich  especially  in  oxygen.  This  again  is  dependent  upon 
the  breath  and  npon  the  circulation.  Hence,  if  either  the 
flow  of  blood  stops  or  if  the  air  is  cut  off,  the  purification 
of  the  blood  and  the  production  of  heat  cease.  Drowning 
is  attended  by  these  results. 

Therefore,  when  breathing  ceases,  even  a  child  would 
infer  that  circulation  of  blood,  and  of  course  all  activities  of 
the  Tissues  should  cease,  while  the  greatest  attendant  evil, 
the  loss  of  heat,  should,  by  external  means,  be  re-supplied 
as  soon  as  possible. 

Again,  the  production  and  circulation  of  blood,  and  at 
least  the  receij^t  of  air,  must  go  on  according  to  changing 
circumstances  by  night  as  well  as  by  day,  when  we  are 
asleep  as  well  as  when  we  are  awake  ;  hence  all  the  Mus- 
culatory  Tissue  active  exclusively  in  j^roducing  and  circu- 
lating blood,  should  be  constructed  to  act,  as  it  does,  inde- 
pendently of  will  and  of  consciousness,  while  it  must  also 
be  subject  to  centres  of  harmonizing  control  by  which  all 
its  varying  actions  may  be  regulated  in  accordance  with  the 
necessities  of  the  case. 

TWO    JIUSCULATOET    SYSTEMS. 

(Many  words  have  been  used  very  indefinitely  in-  Physiology  and 
Anatomy,  Apparatus,  Function,  and  especially  this  word  System, 
have  been  very  promiscuously  used.  It  is  correctly  used  here,  and 
to  mean  all  of  any  Tissue  of  the  Body  of  man  or  animals,  arranged 
system -atically,  or  as  it  exists  in  any  one  Body.  As  there  are  Six 
Tissues  there  are  Six  Systems  having  the  Six  names  of  the  Tissues. 
The  whole  Body  also,  when  considered  as  constructed  of  Tissues,  is 
properly  named  the  Human  System.) 

The  Muscular  Tissue  of  the  Body  arranged  as  in  the 
Body  is  named  the  Muscular  (or  Musculatory)  System.  But 
it  is  also  subdivided  very  proj)erly  into  two  Systems,  one  of 
which  may  be  controlled  by  the  will,  while  the  other  is 
wholly  uncontrollable  by  the  will  and  is  not  appreciated  bj 
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consciousness.  Tliese  Systems  are  named  (1)  the  volitory  or 
voluntary,  and  (2)  the  in  volitory  or  involuntary.* 

Of  course  this  division  of  the  muscles  is  seen  to  be  un- 
scientific, since  it  is  not  dependent  at  all  upon  peculiarities 
0¥  characteristics  of  the  Musculatory  Tissue,  nor  upon  any 
arrangement  of  the  Muscles.  The  cells  are  alike  through- 
out, so  is  their  action  and  their  effect.  The  division  is 
wholly  owing  to  the  character  of  the  nervous  centres  with 
which  the  two  systems  are  connected,  and  by  which  they 
are  controlled.  These  are  but  the  appendages,  the  hands, 
so  to  si)eak,  of  two  nervous  systems,  and  act  always  in  the 
same  way  when  influenced  by  any  nervous  centre. 

The  muscles  which  act  under  the  will  are  not  wilful,  but 
act  as  they  do  because  their  musculations  are  controlled  by 
wilful  nervous  centres,  and  their  actions  must  be  harmon- 
ized with  each  other  and  with  the  outward  protection  and 
needs  of  the  Body.  The  other  Muscular  System  always  acts 
without  consciousness,  and  its  musculation  must  be  harmon- 
ized with  the  inward  protection  and  wants  of  the  Body,  with 
the  production  and  circulation  and  purification  of  blood ,  the 
nutrition  and  temperatures  of  the  Body,  etc.  But  all  this 
is  secured  by  the  distinctive  control  of  the  two  Systems  by 
the  two  Nervous  Systems.  Indeed  if  two  equal  portions  of 
Musculatory  Tissue  from  the  two  Systems  should  exchange 
places,  the  results  of  their  action  would  be  the  same  as  now. 
Muscular  Tissue  is  merely  a  contractile  and  extensile  sub- 
stance,  the  action  of  which  is  excited  by  nervous  tissue.      It 


*  Sometimes  a  mixed  system  is  formed,  but  it  is  not  natural  nor  of  any 
use.  In  fact  all  the  Volitory  Muscles  are  used  involuntarily  more  than  by  the 
will  ;  there  are  none  which  do  not  at  times  act  without  the  influence  of  voli- 
tion :  hence  the  division  in  the  text  is  correct.  Sometimes  the  two  systems 
are  supposed  to  be  distinguished  by  one  being  "  striated  "  the  other  "  non- 
Btriated."  But  these  appearances  are  wholly  owing  to  the  structure  or  make- 
up of  the  muscles,  and  not  at  all  to  the  nature  or  modification  of  the  cells, 
since  all  the  musculatory  cells  need  and  have  but  one  nature  and  one  mode 
of  musculation. 


72 


properly  belongs  only  to  one  Muscular  System,  and  works 
according  to  the  Nervous  System  witli  •which  it  is  connected, 
not  being  resx^onsible  for  its  connections. 

The  whole  matter  of  the  two  Muscular  Systems  will  be 
perfectly  understood  when  we  have  described  the  Nervous 
Tissue. 

EIGHT    AND    LEFT    MUSCLES. 

When  we  look  at  the  Passive  Tissues  in  the  Body,  we 
observe  that  in  some  j)arts  (see  Plate  3,)  they  are  construct- 
ed into  duplicates,  but  that  in  other  cases, — as  in  the  sjDinal 
column,  in  the  skull,  etc., — they  appear  to  be  constructed 
into  symmetrical  halves  of  a  whole  or  unit.  When  we  no- 
tice the  Secretory  Tissue  we  find  no  indications  of  a  divid- 
ing line  between  the  right  and  left  sides  ;  the  skin  is  one 
continuous  whole,  and  the  hairs  often  grow  precisely  upon 
the  middle  line,  again  showing  the  non-dependence  of  the 
Secretory  Tissue  u^Don  the  Nervous  Tissue.  But  as  soon  as 
a  man  takes  account  of  his  Muscles  and  their  action,  (see 
Plate  2,)  he  quickly  perceives  that  he  is,  at  least  in  res^Dect 
to  them,  a  pair  of  twins,  of  which  he  is  still  more  persuad- 
ed when  he  studies  his  Nervous  Systems,  and  perceives  that 
his  organs  of  Sense,  his  brains  and  whatever  is  associated 
with  his  volition,  are  double,  completely  and  perfectly,  both 
in  structure,  action,  and  effects,   (see  Plate  1,  also  Pig.  16.) 

It  is  remarkable  to  notice  that  no  portion,  not  even  a 
cell,  from  the  volitory  muscles  of  one  side  of  the  Body  ex- 
tends across  over  into  the  domain  of  the  other  side.  Even 
in  case  of  the  07^hicularis  oris,  or  circular  muscle  of  the 
mouth,  this  is  true.  It  is  not  a  single  muscle,  (it  is  not  an 
it  but  they.)  In  each  lip  there  are  two  muscles  terminat- 
ing by  one  end  at  the  middle  line  of  the  lip,  in  a  tendon 
always  very  short,  but  sometimes  so  long  that  the  skin 
drawn  down  to  it  makes  a  hair-like  or  wider  crease  ;  the 
outer  ends  of  the  muscles  are  at  the  angles  of  the  mouth. 
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But  if  ^\c  look  at  Plate  7  and  Plate  1,  we  shall  see  that 
while  all  other  parts  of  the  Body  are  twins,  there  is  no  such 
twinity  between  the  contents  of  the  Trunk.  This  is  chiefly 
filled  (as  is  seen  by  Plate  G,)  with  unitary  organs.  There  is 
not  only  a  unitary  stomach,  liver,  gall-bladder,  pancreas, 
small  intestine,  large  intestine,  spleen,  and  heart  (one  for 
throwing  blood  into  the  Body  generally  and  one  for  throw- 
ing it  into  the  lungs),  but  the  lungs  though  named  plural 
really  are  not  so.  They  are  not  alike  in  form  nor  in  size, 
and  are  in  fact  and  idea  two  j)ai:ts  of  one  organ,  so  are  the 
kidneys.  Here  then  is  a  great  and  distinguishing  differ- 
ence. The  dual  or  twin  parts  are  controllable  or  affected 
by  the  will,  or  volition,  are  related  to  Mind,  and  hence 
named  Mentatory,  or  concerned  in  Mentation  or  mental  ac- 
tivity. The  Unitary  parts  are  concerned  in  Blood  making, 
or  sanguification,  and  therefore  named  sanguificatory  ;  they 
are  not  controllable  by  the  will,  and  hence  are  named  in- 
volitory.  The  organs  (circulatory)  concerned  in  the  circu- 
lation of'  blood  are  partly  single  and  partly  double,  (see 
Plate  4)  ;  that  is  to  say,  there  are  in  the  Body  (or  it  is 
constructed  of)  several  Mechanisms,  using  that  word  defin- 
itely and  technically  : 

(1)  Mentatory,  double,  right  and  left. 

(2)  Nutritory, 

Sanguificatory,  single. 

Circulatory,  partly  single,  partly  double. 

The  Muscles  of  the  Double  or  Twin  Mechanisms  must 
therefore  be  right  and  left,  and  located  definitely  on  one 
side  or  on  the  other.  The  muscles  of  the  Nutritory  Mechan- 
ism may,  like  its  organs,  extend  across  the  middle  line. 
It  will  be  noticed  (by  Plate  7,  and  4,  and  5,)  that  the  cen- 
tral organs  of  the  Nutritory  Mechanism  are  merely  hung 
upon  the  sx^inal  column  (s)  of  the  two  Mentatory  Mechanisms, 
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and  fill  the  trunk  just  smootMy  full,  tliose  above  being 
separated  from  tliose  below  by  arching  muscles,  (tlie  dia- 
phragm,) which  properly  belongs  to  the  Mentatory  Mechan- 
isms is  therefore  constructed  of  two  independent  arches,  a 
point  of  much  value  in  exi^laining  single  pneumonia. 

Under  the  next  topic  (Nervous  Tissue),  more  will  be  said 
upon  this  interesting  subject  of  the  twin  mechanisms.  Let, 
however,  the  reader  now  reflect,  that  in  the  last  few  para- 
graphs he  has  received  thought-seeds  which,  if  cast  into 
good  ground,  are  of  unequaled  importance,  not  only  in  rela- 
tion to  our  present  subject,  but  in  regard  to  all  the  affairs 
of  life,  as  will  soon  aj^pear  in  our  next  topic, 

MUSCLES    CANNOT    BE    lEKECOVEBABLY    DBOWNED. 

Since  musculation  occurs  when  we  are  asleep,  and  mostly 
unconsciously  when  we  are  awake  ;  as  it  is  often  suspend- 
ed for  hours,  days,  and  sometimes  for  weeks,  and  never  oc- 
curs unless  excited  ;  since  the  drowned  fly  as  soon  as  dry 
and  warm  *'  mounts  on  airy  wings  ;"  since  in  fish,  reptiles, 
birds,  brutes,  and  even  in  man,  we  see  that  this  Tissue 
may  be  frozen  and  recover  ;  since  many  kinds  of  animals 
hibernate  ;  since  the  hearts  taken  from  frogs,  turtles,  or 
from  the  incubating  hen's  egg  on  the  third  day,  beat  awhile, 
stop,  yet  beat  again  if  put  into  warm  water  ;  since  the 
Musculatory  Tissue,  when  the  air  and  its  essential  oxygen 
are  shut  off  from  the  blood,  merely  lies  quiet,  not  throw- 
ing out  nor  taking  in  any  substance,  waiting  as  if  to  be 
excited  to  action  ;  and  as  all  the  muscular  cells  of  all  ani- 
mals have  the  same  nature  and  modes  of  action,  contraction 
and  expansion,  and  of  course  the  same  muscular  or  animal 
motion  producible  in  one  way,  it  appears  evident  that  there 
is  nothing  in  the  Musculatory  Tissue  that,  in  case  of  a  per- 
son drowning,  militates  against  his  restoration,  but  its  na- 
ture and  modes  of  action    favor    the    presumption    that    the 
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Muscular  Tissue,  in  case  of  drowning,  is  waiting  to  be  re- 
stored. (The  so  named  Rigor  Mortis,  the  stiffness  of  death, 
is  really  the  stiffness  of  life,  about  which  what  little  is 
known  will  be  mentioned  in  the  Appendix,  when  the  reader 
will  be  better  fitted  to  appreciate  it.) 

(c.)     NERVOUS    TISSUE, 
[Gangliaiory ,  JSernatory.) 

This  Tissue  should  excite  the  most  intense  interest  that 
it  is  possible  for  any  substance  to  awaken,  on  account  of 
what  it  is,  and  especially  because  of  what  it  does,  as  well 
as  in  consideration  of  the  deep  mystery  under  which  it  as 
yet  veils  its  modes  of  working. 

Says  an  eminent  writer  :  "  The  more  complex  a  sub- 
stance, the  greater  is  its  intrinsic  value,  and  the  more  spe- 
cific is  its  inherent  power."  This  Tissue  is,  then,  the  most 
practically  important  of  all  known  substances,  since  it  is  the 
most  complex,  the  highest  wrought  of  all. 

It  is  in  every  aspect  and  in  every  relation  the  King 
among  the  Tissues.  The  Muscular  Tissue  of  the  horse  may 
exceed  the  strength  of  man,  as  that  of  the  dog  exceeds  his 
fleetness,  yet  even  a  clown,  by  virtue  of  his  suj)erior  Nervous 
Tissue,  can  put  a  bit  in  the  mouth  of  the  horse,  and  bring 
the  dog  a  suppliant  to  his  feet.  Indeed,  the  independent 
Secretory  Tissue  must  acknowledge  the  lordship  of  the  Ner- 
vous Tissue,  since  by  regulating  the  supplies  circulated  to 
it,  this  Tissue  rules  the  activity  of  that. 

Indeed,  the  Nervous  Tissue  exerts  its  mastery  beyond 
the  living  world,  by  its  means  man  harnesses  the  wild  winds 
to  his  machinery  ;  seizes  the  stored  forces  of  the  sun,  bid- 
ding them  do  his  will,  and  even  trains  the  lightning  to  be- 
ccme  his  errand  boy.  Still  more  wonderful,  by  the  same 
instrumentality,  memory  recalls  the  past,  perception  recog- 
nises the  present,  and  imagination  forecasts  the  future.     The 
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delightful  labors  of  Praxitiles,  Titian,  and  Beethoven  ;  the 
genius  of  Shakespeare  ;  the  sublimity  of  Milton  ;  the  science 
of  Newton  ;  the  greatness  of  Cromwell  ;  the  piety  of  Fen- 
elon  ;  the  moral  grandeur  of  Howard  ;  the  patriotism  of 
Washington,  and  the  fervor  of  Patrick  Henry,  were  essen 
tially  dependent  upon  their  Nervous  Tissues.  Can  then  the 
veriest  bumpkin  feel  indifferent  when  the  instrumentalities 
concerned  in  such  results  as  these  Tissues  aid  in  producing 
are  presented  for  discussion  ? 

But,  still  more  wonder-breeding  are  the  thousand  uncon- 
scious activities  of  the  Ne-rvous  Tissue, — preserving  health, 
restoring  the  Body  from  disease  and  injuries,  at  once  phy- 
sician, surgeon,  and  hygienist  ;  in  all  cases  acting  so  iDer- 
fectly,  supervising  with  a  prevision  so  much  superior  to 
any  skilled  intelligence  that  the  very  best  medical  men, 
from  Hippocrates  down  to  date,  have  always  declared  that 
their  true  function  is  to  "aid  nature,"  which  means  "aid" 
the  unconscious  action  of  the  Nervous  Tissue.  It  cannot 
take  the  drowned  man  from  the  water  ;  it  cannot  cut  down 
the  hanging  man,  nor  dig  out  the  overwhelmed  man,  nor 
thaw  out  the  frozen  man,  nor  supj^ly  to  these  nor  to  other 
suffocated  men  the  essential  heat  that  they  have  lost  ;  the 
conscious  activity  of  the  Nervous  Tissue  of  another  person 
must  be  depended  u^Don  for  all  those  activities.  Hence  all 
should  know  how  to  respond  to  those  accidents  to  which  all 
are  exposed,  and  more  especially  because  then  is  the  very 
time  when  ignorance  is  almost  sure  to  make  a  gross  blunder. 

Such  compliments  to  this  Tissue  may  well  bring  to  mind 
the  oft  quoted  passage  of  the  Psalmist,  "  I  am  fearfully  and 
wonderfully  made,"  except  that  "fearfully"  is  changed  to 
admirably,  by  the  intelligent  student,  whose  faith  in  the 
constitution  and  in  the  mode  of  action  of  this  Tissue  is  so 
strongly  grounded  that  he  will  have  no  "  fear,"  especially 
none    that    this    Tissue    has    not    been    constituted  and  con- 
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structecl  with  reference  to  its  ready  recovery,  even  after  be- 
ing drowned  a  long  time. 

Lest,  however,  the  reader  should  be  discouraged,  think- 
ing that  a  subject  of  such  profound  significance  v/ill  be  too 
deep  for  him  to  easily  comprehend,  I  hasten  to  assure  him 
that  for  present  purposes  no  such  recondite  study  is  nec- 
essary, and  that  he  will  readily  understand  what  will  be 
presented  to  him,  and  be  exceedingly  interested  in  its  per- 
usal. True,  he  may  not  find  this  Tissue  quite  as  simple  as 
he  found  the  others  to  be  ;  this  toi^ic  may  require  a  little 
closer  attention  ;  yet,  perhax3s,  it  may  seem  even  easier, 
both  on  account  of  its  unequaled  importance,  and  because 
his  study  has  familiarized  him  with  the  other  Tissues,  the 
gate-ways  to  this. 

But,  whatever  the  time  and  pains  necessary,  they  will  be 
well  rewarded  by  learning  what  this  Tissue  can  and  cannot 
do,  and  under  what  conditions  it  will  do  its  best  and 
worst.  Nothing  is  of  more,  nothing  is  of  equal  importance  ; 
it  is  the  chief  end,  and  the  chief  means  of  enjoyment  and 
usefulness,  of  man  in  this  world. 

Sir  Henry  Thompson,  in  a  recent  paper,  with  rare  felic- 
ity, says,  "that  a  man's  temi^er,  and  consequently  many  of 
his  actions  depend  upon  whether  he  habitually  digests  his 
food  well  or  ill  ;  whether  the  meals  that  he  eats  are  suita- 
ble for  the  ceaseless  work  of  building  up  his  brain." 

This  doctrine  is  now  never  debated  by  any  authority,  nei- 
ther in  the  same  work  of  brain  building  is  the  essential  im^ 
portance  of  pure  air,  and  water,  and  a  projDer  circulation  of 
the  blood,  denied  by  any.  Yet  the  prime  consideration  for 
which  all  those  things  are  needed,  as  the  reader  will  find 
among  the  conditions  of  Nervous  Tissue  action,  is  the  preser- 
vation of  a  proper  temperature.  To  this  its  constitution,  its 
location,  and  all  the  services  of  the  Body  are  adapted.  The 
temperatures  of  other  Tissues  may  vary  considerably,  without 
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especial  harm,  not  so  is  it  with  the  Nervous  Centres.  They 
can  rise  or  fall  from  their  natural  temperatures  (at  least  in 
man,)  but  a  very  little,  without  causing  great  disturbance,  de- 
lirium on  the  one  hand  and  on  the  other  torpor.  Hence  they 
are  constituted  more  reluctant  to  take  or  to  lose  heat  than 
any  other  Tissue.  They  are  i^acked  for  the  preservation  of 
heat,  as  well  as  for  other  protection,  in  the  skull,  si3inal  col- 
umn, and  in  the  midst  of  the  trunk,  neck,  and  facium.  In 
infancy  they  are  protected  by  a  thick  layer  of  fat,  the  next 
best  non-conductmg  substance,  and  in  after  years  by  the  haii 
and  by  the  non-conducting  spinal  fluid. 

The  great  importance  of  this  matter  is  still  farther  shown 
by  the  singular  adjustment  of  the  activities  of  the  x:)erspira- 
tory  tubes  of  the  skin,  the  drain  tubes  of  the  kidneys,  and 
the  sense  of  thirst,  all  of  which  have  been  placed  under  the 
influence  of  the  Nervous  Centres. 

The  instant  that  the  temperature  rises  the  perspiration 
breaks  out,  especially — and  always  first — from  the  head,  al- 
though that  may  not  be  directly  exposed  to  heat,  and  even 
may  be  covered  with  cold  applications,  as  is  often  tne  case 
in  a  vapor  bath.  The  "  sweat  of  the  brow  "  is  iDroverbial. 
The  object  is  to  have  its  evajDoration  cool  the  parts  beneath. 
Erasmus  Wilson  says,  that  these  tubes,  so  small  and  short 
as  not  to  be  perceptible  by  the  naked  eye,  are  so  numerous — 
much  more  so  in  the  head  than  elsewhere — that  twenty-eight 
miles  length  of  them  exist  in  the  skin  of  an  ordinary  man. 
What  a  drainage  ?  What  a  capability  for  cooling  the  Ner- 
vous Centres  ?  No  wonder  that  a  man  can  sweat  i^rofusely. 
Before  a  glass  furnace  one  lost  five  pounds  in  an  hour  and 
a  half,  not  drinking  anything  meantime.  The  cooling  power 
of  such  an  evaporation  is  very  great.  Thirst  at  the  same 
time  becomes  persuasive,  that  water  may  be  drank,  while  the 
action  of  the  kidneys  nearly  ceases,  that  the  supply  may  not 
be  withdrawn  from  the  skin. 


79 


Alcoholic  drinks  (beer  in  particular,)  tend  to  check  perr 
spiration,  hence  to  produce  sun-strokes,  so  do  exhausting  lar 
bors  in  hot  places,  especially  if  water  is  not  frequently  drank. 

Very  great  harm  comes  from  over-heating  when  not  car-, 
ried  so  far  as  to  produce  sun-stroke.  The  old  proverb, 
"  Keep  the  hea,d  cool  and  the  feet  warm  "  shows  where  the 
danger  lies.* 

But  what  more  concerns  us  now  is  that,  on  the  other 
hand,  the  instant  the  temperature  falls,  the  action  of  the 
skin  is  suspended,  and  that  of  the  kidneys  is  increased, 
drawing  water  from  the  blood  and  diminishing  its  volume, 
while  thirst  ceases.  The  blood  now  goes  its  rounds  the  fast- 
er, while  the  proportion  of  its  burnable  materials  being  great- 
er, heat  is  produced  as  well  as  circulated  more  rapidly,  and 
the  temperatures  sustained  at  least  for  a  time.  But  this 
source  of  heat  is  gradually  exhausted,  and  the  Nervous  Cen- 
tres begin  to  suffer.  Every  one  has  noticed  how  long  he  has 
been  in  becoming  thoroughly  warm,  even  before  a  hot  fire, 
aftor  he  has  been  "  chilled  through."  Not  only  do  the  hands 
and  feet  become  numbed,  but  the  Nervous  Centres  are  so  im- 
paired that  perhaps  speech  or  other  functions  are  impossible, 
as  the  writer  has  experienced. 

How  long,  then,  may  be  needed  for  the  restoration  of  a 
person  chilled  to  coldness  by  drowning,  or  by  other  modes  of 
suffocation,  especially  if  he  is  fat  ?  Hours  may  be  required 
to  "warm  him  through."  If  any  one  recalls  how  much  a  cup 
of  hot  drink  warms  him  he  will  realize  the  value  of  injecting 
into  the  bowels  or  the  stomach  of  a  drowned,  (or  otherwise 
suffocated,)  or  of  a  very  much  chilled  person,  a  quantity  of 
nearly  scalding  hot  water. 


*  Cats  and  dogs  which  have  no  perspiratory  tubes  (evaporation  from  the 
dog's  mouth  serves  a  partial  purpose,)  for  cooling  their  heads,  hot  by  expos- 
/are  to  the  sun  or  to  fire,  often  have  "fits,"  which  are  cured  by  pouring  cold 
firater  upon  their  heads.     Horses,  which  sweat  freely,  bear  hot  weather  well. 
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Drowning  has  often  been  induced  by  a  small  loss  of  heat 
when  a  person  had  but  little  to  sj^are.  Piemember  that  cold 
water  takes  heat  from  the  Body  very  rapidly  :  it  may  have 
been  reduced  by  drinking  cold  water,  by  exhausting  labor, 
by  having  been  in  the  water  a  short  time  before,  or  the  per- 
son may  naturally  have  a  small  supply.  The  loss  of  a  little 
heat  may  then  impair  the  Nei^vous  Centres  so  much  that  they 
can  not  induce  iior  supervise  the  musculations  necessary  to 
prevent  drowning.  How  often  do  we  see  it  stated  of  a  per- 
son who  went  into  cold  water  that  he  had  a  cramp.  A  per- 
son likely  to  be  easily  chilled  should  not  venture  into  water 
of  a  drowning  depth,  and  surely  should  not  remain  in  it  until 
chilled.  The  slightest  chill  anywhere  is  a  thing  always  to  be 
regarded  as  a  military  command.  Obedience  to  it  will  save 
many  a  life  and  much  ill  health.  It  is  not  then  dangerous 
to  take  a  cold  bath  because  a  person  is  warm,  indeed  that  is 
always  a  favorable  condition  ;  if  the  heat  is  produced  by  ex- 
haustive labor,  the  heat  is  still  very  favorable  ;  it  is  the  ex- 
haustion which  requires  a  short  stay  in,  or  avoidance  of,  a 
cold  bath.  Do  not  then,  if  warm,  wait  exposed  to  the  air  to 
become  cool,  (you  may  to  become  restful,)  before  bathing. 
The  Kussians  go  -^dth  impunity  from  the  vapor  bath  to  lose 
their  heat  in  a  cold  water  bath,  and  find  it  delightful. 

The  slight  continuous  dej^ression  of  the  temperatures  of 
the  Nervous  Centres  is  very  mischievous.  Hearty  boys  have 
"gone  in  swimming"  so  often  and  staid  in  so  long  that  they 
never  recovered  their  vigor,  and  others  have  developed  latent 
diseases  that  might  never  have  shown  themselves.  Long  ex- 
posures to  cold  air  are  in  like  manner  unfavorable.  Infants, 
the  aged,  the  debilitated  by  disease,  and  the  poor  often  suf- 
fer from  being  scantily  clad,  fed,  housed  or  warmed.  One 
person  cannot  be  a  rule  unto  another.  He  who  has  heat  to 
spare  should  lose  it  by  thin  clothing,  cold  baths,  or  any  oth- 
er exposure  that  he  j)i^efers  ;    but  he  who  has  not,    should 
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clothe  warmly,  and  take  warm  baths.  The  writer  once,  for 
three  weeks,  i)ersevered  in  the  daily  use  of  a  cold  shower 
bath,  by  which  time  he  felt  sleepy  all  the  while.  Fortunate- 
ly a  few  vapor  baths  on  successive  days  restored  him. 

Over-heating  one  part  of  the  Nervous  Centres,  and  keep- 
ing another  jpart  too  cool,  as  women  so  frequently  do,  when 
they  clothe  thinly,  or  not  at  all,  the  upper  part  of  the  spinal 
column,  and  burden  the  lower  part,  is  productive  of  precisely 
that  broken  down  health  and  suffering  which  we  so  common- 
ly see.     Don't  do  it. 

The  marvellous  rapidity,  precision  and  harmony  of  action 
of  the  skin,  of  the  sense  of  thirst  and  of  the  kidneys,  parts 
distant  from  each  other,  yet  working  more  as  a  unit  than 
they  could  if  really  a  unit,  show  us  plainly  that  the  preserva- 
tion of  the  proper  temperatures  of  the  Nervous  Centres  is  of 
prime  importance.* 

This  shows  the  wisdom  of  the  old  proverb,  "  Cool  a  part 
that  is  too  warm,  warm  a  part  that  is  too  cool."  It  also 
teaches  that  in  case  of  suffocation  from  drowning,  or  other- 
wise, the  conditions  essential  to  the  welfare  of  the  Nervous 
Centres  demand  that  further  loss  of  heat  be,  if  possible,  pre- 
vented, while  that  which  has  been  lost  must  be,  as  speedily 
as  possible,  restored. 

We  will  now  find  farther  illustrations  of  ^these  ideas  in 
the  structure  of  those  Centres. 

TWO    NEBVOUS    TISSUES. 

It  has  been  already  seen  that  the  action  of  the  Muscles 


*  The  rapidity  with  which  those  activities  increase,  decrease,  and  inter- 
change, is  practically  perceived  when  we  ride  long  in  the  cold  and  then  come 
into  a  warm  room,  and  partake  of  warm  food  and  drink.  The  annoying  ac- 
tion of  the  kidneys  instantly  ceases,  the  skin  becomes  moist,  and  the  thirst 
compulsory  ;  if  gratified  the  annoyance  of  the  kidneys  again  occurs  as  soon 
as  we  are  again  exposed  ;  if  foreseeing  this  we  resist  the  inclination  to  drink 
our  after  ride  will  be  undisturbed. 
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demands  many  Nervous  Centres,  and  also  appropriate  connec- 
tions between  the  centres  and  their  related  muscles.  (These 
centres  are  named  Ganglia,  and  their  action  Gangliation ; 
the  connections  are  named  Nerves,  and  their  action  Nerva- 
tion. *) 

It  will  also  be  perceived  upon  reflection  that  everything 
that  the  centres,  or  ganglia,  can  do  in  or  through  the  Body, 
must  be  done  by  means  of  motion,  which  is  effected  by  mus- 
culation ;  and  it  follows  that — except  with  the  muscles — 
the  centres  need  no  outward  connection  through  which  to 
exert  their  influence.  The  connections  that  perform  this 
office  are  named  the  Motor  or  Motory  Nerves,  and  are  the 
only  ones  which  in  the  Body  lead  out,  or  exert  any  influ- 
ence, from  the  Centres.  This  again  proves  that  all  that  they 
do  in  or  through  the  Body  is  done  by  Motion,  a  fact  of 
great  moment  and  interest,  and  worthy  of  the  most  consid- 
erate thought  of  the  student.  It  is  also  a  notable  fact  of 
great  importance  that  no  out-bearing  nerve  terminates  any- 
where else  in  the  Body,  except  in  Muscular  Tissue,  which 
demonstrates  that  the  Nervous  Centres  do  not  exert  any  in- 
fluence upon  any  other  Tissues  directly,  and  never  indirect- 
ly, except  through  the  Muscular  Tissue. 

But  if  a  Centre  is  responsible  for  the  proper  control  of  a 
Muscle,  its  condition  must  in  all  reason  be  constantly  made 
known  to  the  Centre.  This  requires  an  inward  acting  con- 
nection between  the  Centres  and  their  related  Muscles  ;  that 
is,  a  double  set  of  nerves  are  needed  between  the  Centres 
and  their  Muscles. 

(By  the  way,  how  the  nerves  act  or  what  they  conduct, 
no  one  as  yet  knows.      That    which    acts    through    them  is 


*  These  are  the  general  names  used  herein  for  the  general  action  of  Gang- 
lia and  of  Nerves.  It  is  a  matter  of  great  surprise  that  no  general  name  has 
been  long  ago  applied  where  one  is  so  necessary  and  so  useful  in  aiding  the 
physiologist  to  develop  his  thoughts  upon  this  subject. 


Fig.  12 


Fig.  12  is  an  ideal  plan  of  the  brains,  cord  and  their  nerves,  as  they  would 
appear  looking  through  the  Body,  supposing  it  to  be  transparent,  and  no  other 
parts  to  be  seen.    It  represents  the  Volitory  Cranio-Spinal  Nervous  System. 


84 


named  Nervous  influence,  which  is  indefinite  enough  not  to 
be  wrong  ;  that  which  acts  from  the  Centres  is  named 
Motory  because  it  induces  Motion,  and  that  which  acts  in- 
wardly or  upon  or  into  the  centres,  is  usually  named  Sensai- 
ory,  because  it  sometimes,  or  even  often,  induces  Sensation. 
Yet  the  fact  is  that  in  a  large  majority  of  cases  the  inward 
acting  influence  produces  its  proper  effects  without  inducing 
either  sensation  or  consciousness.  Hence  the  name  Sensat- 
ory  influence  in  this  connection  is  usually  a  misnomer.  This 
influence  inward  without  causing  sensation,  but  inducing  in- 
fluence outward  causing  motion,  is  named  exciio-molory.) 

Again,  the  Centres  must  often  control  the  Muscles  with 
regard  to  the  world  outside  our  bodies  :  hence,  must  be  in- 
formed about,  or  influenced  by  it,  must  look  upon,  listen 
to,  smell,  taste  and  touch,  as  well  as  handle  it,  by  means  of 
the  right  and  left  eyes,  ears,  noses,  mouths  and  skins,*  and 
of  Sensatory  Nerves  connecting  these  organs  and  the  Centres. 

If  now  there  is  such  an  anatomical  arrangement  in  the 
Body  as  has  been  forecast  as  necessary,  it  will  readily 
appear.  In  fact  it  does  exist  in  the  Body,  crudely  shown 
by  Figs.  12  and  13,  and  more  in  detail,  though  not  as  clearly, 
in  Plate  1.  In  Fig.  13  we  see  a  representation  of  the  great 
centres  of  voluntary  life,  corresponding  to  the  voluntary 
Muscular  System,  forming  the  brains  of  the  head,  and  also 
the  most  essential  brains  or  centres  or  ganglia  of  the  spinal 
cord.  From  these  centres,  Nerves  (twins)  right  and  left,  ex- 
tend into  the  Muscles,  and  from  all  parts  of  the  Body  into 
the  Centres.  (See  also  Fig.  18,  in  which  the  same  centres 
and  nerves  are  shown  with  their  sheath  removed,  and  Fig. 
14  the  same  in  their  sheath.) 

That  these  centres  and  nerves  belong  to   one  grand  Sys- 


*  The  plural  is  used  here  because  the  sense  of  taste  is  double  in  the  mouth, 
and  the  sense  of  touch  double  in  the  skin. 
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Fig.  15.  Fig.  13.        '^""•^         Pig.  14. 

Fig.  13  represents  the  front,  eide,  and  under  view  of  left  brain,  the  front 
view  of  spinal  cords,  and  of  the  volitory  nerves. 

Fig.  14,  front  view  of  sheath  enclosing  brains,  spinal  cordas,  and  roots  of 
spinal  nerves. 

Fig.  15,  end  of  finger,  natural  size,  with  its  nerves  very  much  enlarged. 
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tern  is  plain,  since  it  is  shown  by  Fig.  14,  (the  nerves  are 
cut  near  the  cord,)  that  all  these  centres  and  nerves  are  en- 
closed in  one  common  sheath,  constructed  of  Sinewy  Tissue, 
and  having  many  branches,  like  the  bark  of  a  tree.  This  en- 
closure and  its  contents  are  entirely  independent  of  other 
parts,  except  that  it  is  pierced  by  blood  tubes,  carrying 
blood  to  and  from  its  contents  ;  it  is  also  here  and  there  at- 
tached to  surrounding  parts  by  fibres  of  Sinewy  Tissue. 

It  has  been  mentioned  that  the  Centres  are  placed  in 
their  bony  cavities  to  maintain  equable  temperatures,  and 
the  non-conducting  fluid  about  the  cord  was  said  to  have 
the  same  office.  The  peculiar  structure  and  elasticity  of  the 
spinal  column  and  cranium  also  protects  the  Centres  from 
the  effects  of  jars  or  rude  blows  ;  the  spinal  and  cranial 
fluid  does  the  same  thing  most  curiously  and  ingeniously. 
The  Centres  (see  Fig.  14,)  do  not  fill  the  cavities  in  which 
they  are  located.  These  are  lined  by  a  dense  membrane  of 
Sinewy  Tissue,  named  Dura  Mater,  which  is  itself  Uned  with 
serous  Secretory  Tissue  ;  the  sheath  around  the  centres  is 
also  covered  with  the  same.  Both  surfaces  freely  pour  out 
or  secrete  the  delicate  glairy  serous  liquid  named  serum,  and 
the  ensheathed  centres  therefore  hang,  rest,  or  when  we  lie 
down  almost  float,  in  the  midst  of  this  perfectly  protective 
liquid  packing  in  a  way  that  must  excite  the  highest  admira- 
tion of  every  observer. 

In  early  years  the  elasticity  of  the  skeleton  makes  very 
little  fluid  necessary,  and  there  is  very  little  space  for  it,  the 
lubricated  surfaces  in  the  skull  and  spinal  column  touching 
each  other  without  friction  ;  as  ag«  progresses  the  space  be- 
comes larger,  especially  beneath  the  brain  where,  by  inter- 
secting Sinewy  Tissue,  it  becomes  divided  into  small  connect- 
ing spaces,  making  a  veritable  and  perfect  hydrostatic  bed 
on  which  the  brains  rest,  (see  Fig.  16,)  serving  two  pur- 
poses ;    (1)  to  prevent  jar  from  reaching  the  delicate  cranial 
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centres  ;  (2)  to  hold 
the  brain  firmly  but 
gently  in  its  place, 
(see  description  of 
Fig.  16.) 

Is  it  possible  foi 
any  one  to  contem- 
plate these  exquisite 
provisions      against 
liabilities,    and   still 
suppose  that  this  Tissu 
has  been   left  without 
hope  of  escape  from  death 
when  jeopardized  by  such 
a    probable    accident    a» 
suffocation  ? 

But  we  must  notice  an- 
other set  of  Centres,  and 
their  connecting  Nerves, 
still  more  fundamental  to 
life  and  if  possible  still 
more  interesting. 

These  centres  are  small 
(see  Fig.  17,)  but  numer- 
ous, connected  by  nerves, 
(here,  as  elsewhere  when 
connecting  the  centres  or 


Fig.  16.  Fig.  16  is  a  sketch  or 

ideal  plan  of  a  perpen- 
dicular   section    of    the 
head  and  spinal  column, 
and  of  their  contents  ;    C, 
c,  hrains  resting  on  the 
'lydrostatic  cushion,  a,  a, 
vhich  is  constructed  of 
I. he  delicate  sheath  cov- 
ering the  brains  and  spi- 
nal  cord  on  the   inside, 
and  of  the  thicker  dense 
sheath   lining   the   cran- 
um   and   spinal   column 
on  the  outside,  as   seen 
in  the  cut.    Sinewy  fibres 
stretch     across   from    the    inside 
sheath  to  the  outside  lining,  leav- 
ing  small   communicating   spaces 
between    them    which    are    filled 
with   fluid.      This   same   arrange- 
ment ia  represented  as   surround- 
ing s,  c,  spinal  cord.    This  is  in- 
correct, the  space  is  clear  of  cross 
ibres  and  filled  with  fluid.    Above 
he    cushion,  the  sheath  covering 
the  brains  and  the   lining  of  the 
cranium  touch  each  other,  but  do 
not  adhere,  nor  do  any  fibres  pass 
between  them  ;   but  tbey  are  con- 
stantly bedewed,  so  that  the  brains 
can   move  within  their  box  with- 
out  friction.      The   fiuid   of    the 
cushion    connects    with    that    of 
cord   and   that   of   the   upper 
brains.     It  is   seen    that    if    the 
bony  boxes,  the  cranium  and  the 
:pinal  column,  were  removed,  the 
>  rains  and  cords  would  stand  in- 
iependent,   as   they    are    in    the 
Body  when  surrounded  and  isola- 
ted by  their  surrounding  fluid. 

The  fluid  will  always  move 
more  quickly  than  the  less  fluid- 
jelly-like  brain,  and  in  case  of  the  rapid  motion  of  the  head,  will  be  impelled 
into  that  part  of  the  cushion  which  will  hold  the  brain  snugly,  and  prevent 
its  being  thrown  against  the  sides  of  its  enclosing  box.  Also,  when  the  hack 
is  curved,  the  capacity  of  the  spinal  canal  being  lessened,  a  portion  of  its 
fluid  will  be  crowded  up  into  the  cushion,  holding  the  brains  snugly.  In 
some  persons  the  brains  are  not  only  pressed  but  compressed  by  stooping, 
causing  them  to  feel  dizzy. 

I  esteem  this  arrangement  the  most  ingenious,  the  most  admirable,  to  be 
found  in  the  human  body,  or  in  any  animal,  or  even  celestial  mechanics. 
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Fig.  17 


Fig.  18.    Brains,  Spinal-cords,  Nerve-roots. 

Fig.  17  is  (in  the  original,)  the  most  exquisite  illustration  ever  made  of  any 
part  of  the  Body.  L.  the  left  lung,  and  S,  the  stomach,  drawn  forward  toward 
the  right  side,  and  a  portion  of  them  cut  off,  as  is  a  portion  of  the  liver  be- 
tween them,  in  order  to  show  clearly  the  parts  hack  of  and  in  them,  especially 
the  nerves,  d,  d,  the  left  chain  of  circulatory,  (organic,  or  sympathetic,)  gang- 
lia, commissures,  and  nerves  ;    the  location  of  the  ganglia  or  centres  should  be 

{See  bottom  next  page.) 
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parts  of  the  same  centre,  named  commissures,)  thus  form- 
ing a  long  chain  upon  each  side  of  the  front  part,  or 
body,  of  the  spinal  column,  the  whole  length  of  the  back 
part  of  the  trunk ;  three  larger  ones  are  located  in  the  midst 
of  each  neck,  (right  and  left,)  while  four  still  smaller  ones 
are  located  in  the  midst  of  each  facium  ;  plexuses  belonging 
to  both  chains  are  also  found  in  trunk,  (see  Fig.  17.) 

The  nerves  from  these  centres  follow  along  upon  all  the 
arteries,  (Fig.  19,  also  Plates  4  and  6,)  and  as  these  lead 
into  every  part  of  the  Body,  every  part  is  thus  subject  to 
these  ganglia,  and  the  circulation  of  blood  in  every  part  is 
thus  regulated.  These  centres  the  last  to  cease  are  the  first 
to  commence  their  work,  and  therefore  the  first  to  be  con- 
sidered, cared  for,  and  worked  upon,  through,  and  with,  in 
case  of  suffocation.     I  will  recur  to  this  subject  farther  on. 

It  certainly  is  now  apparent  that  the  appearance,  location, 
use  and  constitution  of  the  centres  and  of  the  nerves  are 
BO  different  that  there  must  be  two  Tissues,  not  merely  one, 
nor  two  varieties  of  one.  These  should  also  be  distinguish- 
ed by  two  names  as  herein  proposed. 

NEBVA-^ory    TISSUE,     (CONCEENED    IN    KEHVA-Hon,) 

Is  to  the  naked  eye  a  white  pulpy  substance,  in  the  form  of 
cords,  varying  in  size  from  that  of  a  finger  to  that  of  a 
spider's  thread,  or  of  the  smallest  object  visible.  Seen  un- 
der a  microscope  the  smallest  of  these  is  a  bundle  of  fibres 
thousands  in  number,  that  continue  to  branch  until  extend- 
ing beyond  their  sheaths,  which  have  become  more  and  more 
delicate,  each  fibre  terminates  singly  at  its  proper  place  ; 
the  Motory  fibres  at  the  muscle  cells,  and  the  Sensatory 
fibres  in  the  Body  generally  except  the  Secretory  Tissue. 
The  inner  ends  of  both  kinds  of  nerves  are  connected  with 
the  cells  of  the  centres  as  by  and  by  shown.  Hence  all 
points  of  the  Body  in  which  the  outer  ends  of    the  nerves 
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Fig.  19  illustrates  one 
class  of  blood-tubes, 
called  arteries,  cotn- 
menciug  at  H,  the 
heart,  and  dividing 
and  subdividing,  ac- 
cording to  the  mem- 
bers, until  all  parts  of 
the  body  are  reached, 
where  they  terminate 
in  the  next  class.  The 
capillaries  are  a  net- 
vrork  of  hair-like  tubes, 
too  small  to  be  seen  by 
the  naked  eye,  into 
which  the  arteries  pour 
their  contents.  They 
are  more  numerous  in 
the  brain  than  in  any 
other  part.  From  the 
capillaries  the  veins 
commence  (see  PI.  5), 
and  uniting  together, 
and  also  receiving  the 
contents  of  the  fourth 
class  of  tubes,  they  at 
last  open  into  another 
part  of  the  heart,  from 
whence  the  arteries 
lead  out.  The  fourth 
class  of  tubes,  called 
lymphatics  (see  PI.  5*), 
commences  in  every 
part  except  the  hrain 
and  nerves,  and  open 
into  the  veins,  and 
thus  their  contents  find 
their  way  to  the  heart. 
BA,  brachial  ;  FA,  fe- 
moral artery,  at  the 
point  for  compression, 
in  case  of  injury. 


Fig.  19. 


followed  up  through  the  neck.  5  is  the  great  pneumo-cardio  gastric  (lung-heart- 
stomach,)  nerve  ;  (trace  down  to  ita  connections).  Back  and  to  the  right  of 
the  stomach,  as  ij;  is  shown  here,  is  a  part  of  the  great  nervous  plexus,  which 
makes  it  so  dangerous  to  strike  a  person  over  the  stomach,  especially  when 
it  is  full.  Nervous  substance  can  oear  almoet  anything  better  than  it  can  a 
blow  or  concussion.    If  it  happooie  in  drowning  the  case  is  usually  hopeless. 
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begin  or  end  are  represented  in  the  centres,  a  fact  worthy  of 
contemplation,  (see  Fig.  20.) 

All  the  nerves  appear  to  be  alike  in  all  respects    except 
location  and  connections,   and  they  doubtless  act  alike,   and 


Fig.  20 


Pig.  20  IS  a  beautiful  representation  of  the  superficial  nerves  of  €he 
right  Head  and  Neck,  which  will  be  particularly  interesting  to  those 
troubled  with  neuralgia  of  the  face,  since  they  can  appreciate  the  fact  that 
if  a  main  branch  of  the  nerves  is  affected,  the  pain  may  seem  to  be  at 
many  points,  though  most  of  the  nerves  shown  are  motory ;  1,  being  tho 
Facial,  through  which  the  muscles  of  the  face  are  controlled  by  the  will, 
and  the  avenue  through  which  they  are  acted  upon  by  the  emotions  and 
expressions  caused.  The  bunch  of  nerves,  25,  Infra-orUtal,  and  27,  Infe- 
rior-dental, extending  to  the  upper  and  lower  lips,  are  especially  noticeable. 
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could  change  places  with  each  other.  They  are  apparently 
quite  passive,  like  telegraph  wires,  are  mere  conductors,  un- 
dergo changes  slowly,  need  but  little  blood,  and  have  few 
blood  tubes,  hence  their  whiteness.  Their  outer  extremities 
are  often  exposed  to  severe  cold,  are  sometimes  quite  frozen 
yet  easily  recover.  There  can  be  no  objection,  therefore, 
to  our  believing  that  this  Nervatory  Tissue  will  be  readily 
restored  in  case  of  drowning. 

GANGLIAT-Ory    TISSUE,     (CONCEENED    IN    GANGLIAT-lOW .) 

This  Tissue  should  command  the  attention  of  every  one. 
True,  for  thousands  of  years  the  world  has  had  its  well- 
applauded  heroes,  its  intellectual  giants,  and  its  profound 
scholars,  who  accomplished  what  they  did  without  even 
knowing  that  they  had  such  a  Tissue.  Yet  while  this  jDroves 
that  the  scientific  knowledge  now  accessible  on  this  point 
was  not  essential  to  their  development,  nor  to  their  activi- 
ties, it  is  probablo  that  every  one  who  reads  only  what  fol- 
lows, and  still  more  so  that  one  who  studies  the  subject,  will 
be  convinced  that  even  the  greatest  men  the  world  has  ever 
had,  might  have  profited  mightily  by  the  use  of  this  knowl- 
edge. * 

UNDEB  THE  NAKED  EYE. 

This  Tissue  appears  to  be  a  reddish  grey  pulp,  forming 
the  outside  of  the  large  Cranial  centres  or  Ganglia  (see  Fig. 
21),  the  middle  of  the  spinal  Ganglia  (see  Fig,  22),  while  it 
is  intermixed  with  the  white  fibrous  Nervous  Tissue  in  the 
other  centres.  A  larger  proportionate  number  of  blood 
tubes  in  tho  form  of  a  fine  net-work  surrounds  and  is  inter- 


*  The  other  Tissues  equally  demand  pure  air  and  pure  water,  but  this  Tis- 
fiue  demands  a  food  more  complex  and  intelligently  cooked  than  those  do.  In- 
stinct and  appetite  when  natural  are  nearly  scientific  in  their  selections,  as 
history  shows  in  case  of  the  ancient  great  men,  but  the  perfection  of  the  Ner- 
vous Tissue  demand  the  selection  and  preparation  of  its  food  under  the  super- 
vision of  perfect  Tissue. 
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Fin    21 


thalamus;  14,  hippocampus;  18,  a  plexus  of 
plexns\. 

NiBYES  BELATED  TO  MUSGLES 


Fig.  21  represents  the 
brain  sliced  a  little  lower 
than  in  the  preceding  figure. 
1,  the  white  tissue ;  2,  the 
gray;  3,  4,  the  front  and 
back  portions  of  the  bridge 
or  corpus  callosum,  the  mid- 
dle portion  being  removed 
and  exposing  the  ventricles, 
in  which,  and  forming  the 
sides  and  floor  of  which, 
ganglia  are  seen.  Portions 
of  the  brain  are  cut  out  to 
show  7  and  6,  extensions  of 
the  ventricles ;  8  is  one  of 
the  largest  ganglia,  and  from 
the  white  and  gray  substance 
being  in  alternate  layers,  it 
appears  striped,  hence  its 
name,  striated  body  (corpus 
striatum);  19,  portion  of 
capillary  vessels  (the  choroid 

(  Motory. 
(  Senaatory. 
Fig.  22 


Fig.  22  represents  a  section  of  the 
spinal  cord,  with  1,  2,  the  roots,  as 
they  are  called,  of  nerves  extending 
from  it  on  each  side.  1  is  motory,  2  is 
sensatory ;  beyond  3  they  are  enclosed 
in  one  sheath,  and  no  longer  distin- 
guishable. All  the  spinal  nerves  are 
similar.  Where  they  arise  from  the 
spinal  cord,  they  are  seen  to  be  nu- 
merous ;  they  are  equally  so  in  their 
sheath. 

woven  through  this  Tissue  than  is  found  elsewhere.  A 
gauzy  lace  work  of  Sinewy  Tissue  is  also  interwoven  through 
this  tremulous  Tissue  to  sustain  it  in  its  place  and  form, 
while  a  continuation  of  the  same  fibres,  condensed  into  a 
thin  membrane,  ensheaths  the  grey  Tissue,  its  associated 
white  fibres,  and  its  blood-tubes,  completing  a  centre  or 
Ganglion.      Several  may  have  but  one  sheath,  (see  Fig.  14:.) 
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The  extraordinary  amount  of  blood  supplied  to  this  Tis- 
sue proves  that  its  activity  is  exactly  the  reverse  of  that 
of  the  white  Nervous  Tissue.  Hence  it  is  comparable  to 
the  telegraphic  battery. 

The  blood  which  flows  to  it  is  of  a  bright  red  color, 
that  which  flows  away  is  dark  red.  It  has  undergone  a 
change,  the  Tissue  must  also  have  changed.  It  has  taken 
from  the  blood  choice  materials,  and  has  thrown  into  it  its 
effete  substances,  produced  by  its  activity,  which  is  depend- 
ent upon  this  change. 

These  effete  substances,  harmless,  even  promoting  health 
when  in  small  quantities,  would  become  poisonous  by  accu- 
mulation, did  not  that  faithful  scavenger  oxygen  seize  upon 
them  as  fast  as  they  appear  in  the  blood  of  which  it  is  a 
part,  and  burn  or  oxydize  them  into  harmless  compounds 
for  the  kidneys  to  eliminate  from  the  blood.  What  they  re- 
move from  the  blood  is  therefore  sure  evidence  of  the  activ- 
ity of  the  Grey  Tissue.  By  this  burning  the  oyxgen  of 
course  raises  the  temperature  of  the  blood  and  of  the  Tissues 
in  the  neighborhood.  If  that  is  too  low  an  important  ser- 
vice is  rendered,  if  it  is  too  high  the  perspiration  must 
break  out,  that  its  evaporation  may  carry  away  the  surplus 
heat  from  the  Grey   Tissue.  * 

It  must  be  remembered  that  oxygen  can  serve  its  pur- 
pose but  once.  When  it  combines  with  the  effete  substances 
it  is  no  longer  active  oxygen,  this  must  therefore  be  con- 
stantly received  by  the  blood  from  the  air  which  is  breathed, 
especially  for  this  purpose.      It  will  also  be  recollected  that 


*  Those  wlio  in  hot  weather  wish  to  use  their  Nerrous  Centres  actively 
should  remember  the  old  proverb  "keep  the  head  cool,"  should  avoid  alcohol- 
ics, apply  cold  baths  over  the  centres,  ice  the  air  of  their  rooms,  and  have 
the  backs  of  their  vesta  cut  open,  since  the  spinal  column  should  be  kept  cool 
as  well  aa  the  head.  Do  not  let  the  feet  get  cold  in  summer  more  than  in 
winter. 
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the  blood  goes  its  entire  rounds  in  from  three  to  five  min- 
utes, and  is  therefore  soon  exhausted  of  its  oxygen. 

It  is  logical,  therefore,  to  infer  that  when  oxygen  is  no 
longer  received  from  the  air,  the  action  of  the  gangliatory 
Tissue  will  soon  stop,  since  the  want  of  oxygen  in  the  blood 
\rill  lower  the  temperature  of  this  Tissue  upon  which  its 
action  is  dependent. 

Drowning,  then,  or  suffocation  otherwise,  by  shutting  off 
the  supply  of  air  and  its  oxygen,  lowers  the  temperature  of 
the  Nervous  Centres,  as  also  does  the  cold  water  applied  to 
the  skin,  and  stops  their  action,  preventing  the  poisoning 
of  the  blood  and  quieting  the  motion  of  all  parts  of  the 
Body,  thus  preventing  further  loss  of  heat. 

Does  not  this  prove  abundantly  that  immediate  death  by 
the  frequent  and  necessary  contingency  of  drowning,  and  by 
suffocation  otherwise,  has  been  provided  against  by  Nature  ? 


UNDEB    THE    MICKOSCOPE. 

This  Tissue,  to  the  naked  eye  a  mere  pulp,  is  seen  to  be 
beautifully  organized,  and  that,  as  in  case  of  the  other  two 
active  Tissues,  its  efficient  means  of  action  are  Cells.  (See 
Fig.  23). 

Fig.  23. 

Jl  Jb 


Fig.  23  represents  nervous  tissne :  1,  two  large  cells  continnons  with  nerve 
filaments  ;  3,  undeveloped  cells  with  nuclei  ;  2  and  4,  a  chain  of  cells  connected  by 
filament ;  B,  nerve-cells  much  enlarged,  showing  nucleus,  its  spot,  the  granules, 
and  one  extending  point  or  pole  in  case  of  the  largest  cell  ;  a  a,  filaments  of  white 
nervous  tissue. 
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The  granular  substance  surrounding  the  cells  is  a  char- 
acteristic worthy  of  notice,  distinguishing  this  from  the  other 
Active  Tissues.  If  a  portion  of  this  be  removed  it  is  not  re- 
placed by  Nervous  but  by  Sinewy  Tissue,  which  cannot  of 
course  perform 'the  duties  of  the  grey  Nervous  Tissue. 

The  writer  in  boyhood  knew  a  boy  who  was  struck  by 
the  foot  of  a  hoTse,  consequently  he  lost  half  a  tea-cupful 
of  brain  from  his  left  forehead.  The  cavity  was  refilled 
by  one  form  of  Sinewy  Tissue.  Yet,  as  boy  or  man,  (he 
in  still  living,)  the  person  never  experienced  any  inconveni- 
ence, and  was  as  before  remarkably  bright.  He  still  had  his 
right  brain  complete. 

These  cells,  like  the  muscle  cells,  act  by  taking  substances 
from  the  blood,  causing  them  to  undergo  certain  changes, 
and  then  casting  them  back  again  into  the  blood,  and  in 
this  case  as  in  that,  the  substances  thrown  back  into  the 
blood  are  effete,  and  must  in  part  at  least  be  oxidized,  or 
burned  by  oxygen,  and  by  the  kidneys  be  eliminated  from 
the  blood. 

SOATTEEBD    MOTOR    NERVOUS    CEMjS. 

Motor  Cells  are  sometimes  scattered  ;  one  is  found  by 
the  side  of  each  scattered  Muscle  Cell  to  excite  it  to  action. 
These  two  cells  may  be  considered  as  a  typical  animal.  But, 
more  important  to  our  purpose,  these  motor  nervous  cells 
are  scattered  through  rhythmical,  constantly  acting  muscles, 
like  the  heart,  etc.,  which  are  also  connected  with  regulat- 
ory cells  in  harmonizing  centres.  Such  muscles  may  be  re- 
garded as  an  independent  animal.  The  heart  of  a  turtle 
beats  when  out  of  the  body,  and  when  chilled  stops,  but 
when  warmed,  beats  again,  and  when  at  last  exhausted  be- 
yond the  power  of  heat  to  excite,  it  will  still  beat  if  pricked 
or  excited  by  an  electric  shock  ;  a  fact  which  may  be  of 
great  importance  in  connection  with  drowning,  if  for  any 
reason,  when  well  warmed,  the  heart  refuses  to  beat. 
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Usnally  the  Motor,  and  always  the  other  Neryous  Cells, 
are  gathered  in  immense  numbers  in  Centres  or  Ganglia  ; 
the  smallest,  not  larger  than  a  pin's  head,  being  furnished 
with  thousands  of  them,  each  one  being  a  store-house  of 
molecules  ready  to  bestow  their  astonishing  properties  and 
capabilities  for  the  welfare  of  the  Body. 

It  is  plain  that  these  cells  must  be  maintained  at  a  prop- 
er temperature,  and  supplied  with  blood  rich  in  the  proper 
materials. 

Some  of  them,  the  motor  cells,  appear  to  need  an  out- 
side stimulus,  as  it  is  named,  an  exciting  cause  of  action, 
remaining  quiet  unless  thus  excited  ;  the  sensatory  and  emo- 
tory  cells  also  seem  to  need  their  outside  stimuli,  although 
drugs  in  the  blood  will  suffice,  precisely  how  we  do  not 
know  ;  but  we  do  know  that  laughing-gas  inhaled  will  stimu- 
late laughter,  and  that  opium,  etc.,  will  produce  their  singu- 
lar effects,  despite  the  will.  Alcohol  may  arouse  the  most 
deadly  passions,  jeoparding  the  lives  of  others  ;  hence,  why 
its  use  should  be  prohibited  by  those  others. 

Some  of  the  cells  appear  to  be  constantly  active  without 
any  other  stimulus  than  that  of  the  blood.  Every  one  in  his 
waking  moments  is  constantly  thinking  ;  this  he  does  by, 
or  by  the  aid  of.  Nervous  Tissue  Cells. 

If  we  feel  the  pulse  to  be  slow  we  may  forecast  that  the 
person  will  ganglianize  deliberately,  that  is,  his  cell  action 
or  thinking  will  be  slow,  he  will  be  slow  to  anger,  etc.  ; 
speech  must  be  addressed  to  him  slowly,  or  it  will  be  of  na 
use.  But  if  his  pulse  is  very  quick  he  will  catch  the 
*' winged  words,"  and  interpret  their  meaning  at  once,  but 
will  be  apt  to  speak  too  fast  for  persons  having  a  slow 
pulse  to  understand  him.  A  very  important  thought  for  in- 
structors to  regard  in  addressing  the  public,  or  in  teaching^ 
individuals,  old  or  young. 

The  person  with  slow  pulse  will  remain  under  water  or 
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hold  Ms  breath  longer  without  inconvenience,  will  be  longer 
in  drowning  and  in  recovery,  but  will  recover  after  a  longer 
time,  lie  will  have,  while  drowning,  a  greater  memory  of  the 
facts  of  his  life,  and  will  dream  more  than  the  man  with  a 
quicker  pulse,  who  needs  and  uses  more  air  or  oxygen  in  a 
given  time  ;  has  smaller  air  cells  in  his  lungs,  and  more  of 
them,  thus  exhausting  the  air  of  its  oxygen  quicker,  is 
therefore  quicker  to  perceive  an  idea,  acts  less  deliberately, 
thinks  more  in  a  given  time,  gives  less  time  to  the  j)repara- 
tory  unconscious  gangliations,  is  quicker  tempered,  not  so 
enduring,  enjoys  life  more  hilariously,  but  suffers  more  from 
mental  depression,  etc.,  etc. 

Memories  occur  when  a  person  is  drowning,  not  when  he 
is  drowned — he  is  also  "drowned  in  unconsciousness."  The 
restored  will  often  say  that  he  remembers  every  act  of  his 
life,  but  when  cross-questioned  will  allow  that  he  did  not  re- 
member one  act  in  ten  that  occurred.  Such  memories,  like 
dreams,  will  occur  when  the  activity  of  the  nervous  cells  is 
reduced  to  a  certain  degree.  Hence,  when  any  person  is 
drowning,  the  oxygen  being  shut  off  from  the  blood  as  was 
previously  stated,  the  nervous  cells  related  to  memory,  at 
the  summit  of  the  system,  become  depressed  in  activity,  and, 
for  an  instant  only,  pass  that  point  at  which  a  thousand 
occurrences  flash  upon  the  memory.  To  remember  a  thou- 
sand events  at  once  is  as  easy  as  it  is  to  remember  one, 
there  is  no  effort  in  either  case.  As  many  of  these  occurred 
at  long  intervals,  it  will  seem  to  the  person  that  as  much 
time  elapsed  in  the  remembering  as  there  did  in  the  occur- 
ring. I-  will  also  be  apparent  upon  reflection,  that  we  can- 
not recall  the  original  occurrence  that  we  usually  say  that 
we  remember  ;  we  can  recollect  only  the  effect  of  it,  and 
usually  recall  only  our  memory  of  a  previous  memory  of  that 
effect.  Often  a  series  of  memories  so  much  distort  the  first 
one  that  what  most  persons    remember  about  long  j^ast  oc- 
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currences  often  recalled  is  not  worth  repeating,  since  each 
memory   has  changed  its  antecedent. 

It  is  also  noticeable  that  when  a  person  eats  a  full  meal, 
requiring  much  blood  in  the  stomach,  not  having  enough 
to  maintain  also  the  activity  of  the  brain  cells,  the  person 
feels  sleepy,  and  if  he  sleeps  is  apt  to  dream,  because  the 
blood  is  not  so  much  withdrawn  from  the  cells  as  to  pre- 
vent their  dreamy  action.  Also,  when  a  person  inhales  gas 
at  the  dentist's,  it  depresses  the  activity  of  the  cells,  and  he 
dreams . 

(It  is  a  very  curious  fact  that  these  reminiscences  of  oc- 
currences are  never  attended  by  chagrin,  nor  shame,  nor 
pain,  however  unpleasant  or  painful  the  occurrences  were, 
or  the  memory  of  them,  under  the  ordinary  circumstances 
of  life,  would  be.*) 

It  is  also  a  fact  of  marked  importance  that  the  cells  of 
only  a  few  of  the  ganglia  take  on  the  degree  of  activity  that 
pertains  to  consciousness.  A  few  ganglia  only  are  furnished 
with  a  number  of  blood-tubes  sufficient  to  supply  the  blood 
essential  to  conscious  cell  activity.  Some  ganglia,  under  ex- 
traordinary circulation  of  blood,  will  exhibit  consciousness, 
but  most  of  them  can  never  experience  that  high  degree  of 
activity, 

NEEVOUS    SYSTEMS. 

An  in-  and  an  out-bearing  nerve,  with  a  cell  between 
them,  constitute  an  ideal  or  typical  Nervous  System.  Prac- 
tically many  of  these,  concerned  in  a  common  act,  are  group- 
ed and  named  :  those  concerned  in  respiration  are  named 
Eespiratory  Nervous  System.  Every  muscle  must  belong  to 
some    system    or    to    several.      The  Eespiratory    Muscles  are 


•Imnst  note  that,  on  tlie  other  hand,  some  think  that  the  canse  of  a  vivid 
memory  is  over  excitement  of  the  cells,  which  view  has  its  arguments.  But 
all  allow  that  the  memory  in  case  of  the  drowning  is  but  a  flash,  induced  by 
a  peculiar  activity  of  the  cells. 
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aleo  used  in  speech,   and  belong,   therefore,   to  at  least  two 
systems. 

One  of  the  most  beautiful  instances  of  the  working  of  a 
Nervous  System  is  noticeable  in  the  experiments  upon  the 
eye  with  light  ;    review  it. 

HUMAN     NEEVOUS    SYSTEM. 

This  includes  all  the  Nervous  Tissue  in  the  Body,  natur- 
ally or  systematically  arranged.  It  is  exactly  double,  or  con- 
stituted of  twins,  right  and  left,  precisely  as  we  have  two 
eyes,  two  hands,  etc.  Each  is  the  counterpart  of  the  other 
in  the  kind  of  act  it  performs,  and  if  they  are  equal  in 
vigor  they  will  be  counterparts  in  the  amount  of  their  work. 
Usually  one  is  naturally  weaker,  or  is  made  so  by  neglect  to 
use  it.  It  should,  if  possible,  be  developed  to  par,  that 
their  work  may  be  interchanged,  and  each  allowed  to  rest. 
If  a  person  writes  alternately  with  each  hand,  he  can  do 
more  and  do  it  easier,  without  risk  of  ** writers'  cramp."  Al- 
ternately using  the  Nervous  Centres,  a  person  will  accomplish 
much  more  intellectual  labor  than  is  usual  in  a  lifetime, 
without  risk  of  the  results  of  overwork,  and  with  only  a 
little  more  expense  for  nervous  food. 

The  eyes  and  their  centres  should  be  rested  by  alternate- 
ly closing  their  lids  for  a  time,  or  one  should  be  trained  to 
long  and  the  other  to  short  sight.  A  weak  person,  as  all 
know,  is  more  sensitive  to  a  nervous  shock.  A  weak  twin 
is  so  far  such  a  person,  hence  it  is  often  quite  difficult,  or 
entirely  impossible,  to  restore  a  person  who  has  a  very  weak 
twin,  and  that  side  must  receive  especial  attention  :  heat- 
ing, rubbing,  etc.     It  will  be  evident  from  its  smaller  size. 

It  is  remarkable  that  a  large  number  of  the  motor  nerves 
coming  down  from  the  cranial  motor  ganglia,  and  forming 
part  of  the  spinal  cords  in  the  neck,  there  cross  from  the 
right  cord  to  the  left,   and  from  the  left  to  the  right,   and 
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then  extend  to  the  muscles  of  the  respective  sides  ;  the 
muscles  of  the  left  side  being  in  part  at  least  connected 
with  the  right  cranial  centres,  and  in  part  controlled  by 
them.  Vice  versa,  the  right  muscles  are  at  times  controlled 
by  the  left  ganglia.  None  of  the  in-bearing  nerves  cross, 
except  those  from  the  left  half  of  the  right  eye,  and  those 
from  the  right  half  of  the  left  eye.  (Fig.  24.)  The  former 
cross  (decussate)  to  the  left,  and  the  latter  to  the  right 
ganglion  ;  thus  each  eye  is  connected  with  each  (right  and 
left)    sensatory    ganglion    of    sight.      Tvlien    any    threatening 

Pig.  24.    1,  2,  eyes,  from  which  nerves  Fig.  24. 

extend  to  3,  where  the  fibres  from  the 
left  half  of  the  right  eye  cross  to  the  left 
ganglion  4,  and  the  fibres  from  the  right 
half  of  the  left  eye  cross  to  4'  the  left 
ganglion  of  sight.  The  fibres  from  the 
right  hal  of  the  right  eye  and  from  the 
left  half  of  the  lefl-eye-eKt^d  respect- 
ively to  the  gan^ion  of  their  owlis^ide. 

"Does  the  /mage  of  the  mnrdereXre- 
main  upon  the\retina-  of  the  eye  of  a  peR- 
eon  murdered  by .  s;affocation  ?"  "  Can  the\ 
position  of  the  drowned  be  seen  by  the 
clairvoyant  ?"  are  >ntiestions  by  educated 
(in  the  usual  sense  oKt^lie  word,)  persons, 
answered  in  the  descriptleoj  of^Jate  8, 

object  ia  coming  toward  tEe'Body  from  the  right  field  of 
view,  the  light  from  it  entering  the  pupil  of  either  ©ye,  will 
reach  the  nerves  in  the  left  side  of  it,  (see  Plate  8  and  de- 
scription,) through  these  nerves  the  left  ganghon  will  be  af- 
fected, and  directly  or  indirectly  it  will  cause  an  influence 
to  be  discharged  through  the  motor  nerves,  which,  as  was 
said,  cross  in  the  neck  to  the  muscles  of  the  right  side, 
which  will  ward  off  the  danger  ;  all  being  done  quicker  than 
one  word  of  this  description  is  written  or  read.  This  arrange- 
ment is  of  especial  necessity  in  case  of  blindness  of  one  eye. 
These  crossings  do  not  in  the  least  disturb  the  idea  of 
the  twinity  of  the  Nervous  Systems.  Dr.  B.  W.  Richardson, 
the  highest  authority  in  the  world,    says,    ' '  No  fact  is  more 
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striking   than   the    complete    isolation,    the    perfect  distinct- 
ness of  the  Nervous  Centres." 

In  view  of  this  very  curious  precautionary  arrangement 
against  a  double  accident,  can  any  one  suppose  that  liability 
to  suffocation  has  not  been  prevised  ? 

VOIilTOitY    AND    INVOIilTOBX    NEBVOUS    SYSTEMS. 

It  must  be  quite  evident  that  there  are  two  grand  do- 
mains in  the  Body,  under  the  sway  of  two  distinct  sets  of 
Nervous  Centres.  One  of  these  with  its  Nerves  is  named 
the  Yolitory  and  also  the  Cranio-Spinal  Nervous  System. 
The  last  name  signifies  that  it  is  divisible  into  two  systems. 
The  Spinal  System  has  two  long  ganglia  occupying  the  cen- 
tral portions  of  the  whole  length  of  the  spinal  cords  (right 
and  left,  dark  spots,  Tig.  22).  All  the  spinal  nerves  proper 
terminate  in,  and  commence  from,  these  long  ganglia,  but 
many  of  the  fibres,  spinal  by  name,  form  the  outer  portion 
of  the  spinal  cords,  and  extend  up  to  the  Cranial  Ganglia. 
Within  the  spinal  canal,  but  outside  the  cord,  (see  Fig.  22,) 
and  upon  what  is  named  the  back  or  sensatory  root  of  each 
spinal  nerve,  there  is  a  small  ganglion,  the  use  of  which  no 
one  has  ever  guessed,  nor  is  there  any  knowledge  as  yet 
about  its  gangliations,  nor  any  ground  for  inference  ex- 
cept that  being  only  upon  all  Sensatory  Nerves  they  must 
kave  something  to  do  with  sensations. 

The  Spinal  System  is  entirely  motory,  involitory,  and 
never  associated  with  consciousness.  It  regulates  some  of 
the  movements  of  the  extremities,  and  a  part  of  those  of  the 
muscles  of  the  walls  of  the  trunk. 

Just  above  where  the  Spinal  Cords  enter  the  Crania  they 
show  a  pear-shaped  enlargement  of  great  interest  on  account 
of  its  importance  in  relation  to  the  blood-making  organs. 
It  may  be  considered  as  the  summit  of  the  cords,  as  the 
lower  part  of  the  brains,  or,  better,   as  a  part  of  a  con  tin- 
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uous  whole  ;  two  group  of  twin  centres,  tliey,  through 
connecting  nerves,  control  respiration,  influence  the  muscul- 
ations of  the  stomach,  intestines,  and  even  of  the  heart, 
organs  concerned  in  producing  and  distributing  blood. 
Hence,  why  the  measures  of  the  base  of  the  head,  hereto- 
fore mentioned,  have  their  great  importance,  and  are  so  re- 
liable as  data  of  the  potential  longevities  of  men. 

These  centres  at  the  base  of  the  cranium  are  closely  re- 
lated to  those  above  them.  The  respiratory  centres  are  con- 
trolled by  those  of  speech,  but  cannot  be  controlled  by  any 
centres  long  enough  to  suspend  animation  ;  since  as  soon  as 
oxygen  is  shut  off  by  the  stopping  of  the  breath,  the  cells 
of  those  ganglia  which  are  controlling  the  respiratory  cen- 
ters, begin  to  be  depressed  in  activity,  and  quickly  lose 
their  power  over  the  respiratory  centres  below  them,  which, 
at  the  instant  of  relief,  start  into  action,  and  work  the 
breathing  apparatus  with  a  saving  effect.  These  centres,  of 
course,  are  double,  the  whole  breathing  apparatus  is.  When 
single  pneumonia  (of  one  lung,)  occurs,  the  corresponding 
apparatus  ceases  to  act,  that  the  diseased  lung  may  the  soon- 
er recover.  The  other  apparatus  does  all  the  breathing.  If 
double  pneumonia  occurs  both  lungs  cannot  be  entirely 
quiet,  one  or  both  must  breathe  a  little.  To  reduce  this 
necessity  to  the  lowest  point  is  evidently  essential  to  the 
welfare  of  the  patient.  Observe  how  admirably  the  self- 
acting  unconscious  gangliation  consummates  the  desired  work. 
The  shutting  off  of  the  oxygen  depresses  the  activity  of  the 
nervous  cells  every-where,  producing  stupor,  deafness,  closed 
eye-lids,  a  posture  on  the  back,  a  very  low  pulse,*  etc.,  etc. 

How  more  than  wisely  Nature  acts  through  the  medium 
of  unconscious   gangliation  ;    how    more    than  unwisely  man 


*  10  pulsations  per  minute  have  been  noticed,  followed  by  perfect  re- 
covery. Three  doctors  had  given  up  the  patiei;t  as  sure  to  Cd\  and  forbore 
to  do  anything:,  which  was  precisely  what  was  needed. 
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often  acts  through  conscious  gangliation,  administering  alco- 
holics, (the  worst  of  poisons  in  these  cases,)  etc.,  endeavor- 
ing to  arouse  the  patient  that  Nature  is  trying  to  keep  quiet. 
As  soon  as  it  is  proper  for  the  lungs  to  receive  air  the 
breathing  becomes  vigorous.  Does  not  our  reason  infer  that 
Nature  will  be  as  kind  to  those  accidently  suffocated  ?  This 
provision  against  death  by  sickness  certainly  suggests  that 
equally  good  provisions  have  probably  been  made  against 
death  by  drowning. 

These  centres  are  often  named  vital.  Some  think  that  if 
their  activity  ceases,  at  least  if  they  become  cold,  breathing 
and  heart  action  cannot  again  be  induced.  Cases  cited  for- 
bid this  doubt.  However,  the  very  great  importance  of 
these  Centres  must  not  be  overlooked.  Their  large  nerves 
(Fig.  17,)  extend  down  to  the  Trunk  muscles  engaged  in 
blood  making,  also  to  the  heart,  the  action  of  which  must 
also  be  regulated  by  those  centres.  Cases  have  occurred  in 
which  its  action  could  be  stopped  by  volition,  while,  as  all 
know,  it  is  especially  disturbed  by  the  excited  emotions. 
Pain  is  also  produced  through  sensatory  fibres  of  the  same 
nerves  ;  for  example,  when  the  muscles  of  tho  bowels  must 
contract  to  a  painful  degree  in  order  to  propel  their  watery 
contents  ;  or  when  certain  canals  (perhaps  their  muscles,) 
are  painfully  distended.  Such  facts  show  that  some  of  the 
fibres  of  these  nerves  extend  above  the  usually  unconscious 
vital  Centres  up  to  the  usually  conscious  Centres. 

The  location  of  these  vital  Centres  in  the  middle  of  the 
base  of  the  head,  suggests  that  they  will  become  cold,  and 
can  be  heated  very  sloicly.     This  must  not  be  forgotten. 

THE    UPPEB    CKANIAIi    GANGLIA 

are  Sensatory,  Emotory,  Intellectory,  and  Motory,  (Volit- 
ory,)  as  we  know  from  the  functions  performed  by  them. 
The  Sensatory  and  Motory    nerves    entering    the  crania   ap- 
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parently  connect  only  with  the  Sensatory  or  the  Motory 
ganglia.  But  as  the  Emotoiy  and  Intellectory  are  also  acted 
upon  by,  and  exert  an  influence  upon,  the  Body,  they  must 
also  receive  and  send  out  influences,  indirectly  through  the 
other  ganglia  named,  which  is  probable,  or  directly  through 
a  part  of  the  Sensatory  and  Motory  nerves,  which  part  in 
that  case  must  extend  up  into  these  ganglia. 

The  activities  or  gangliations  of  the  Mentatory  ganglia 
exhibit  a  very  remarkable  and  profoundly  important  distinc- 
tion. Most  of  them,  like  those  of  all  the  other  ganglia,  are 
not  attended  by  consciousness,  but  some  of  them  are. 

How  the  same  cell  can  be  active,  now  with  and  now 
without  consciousness,  is  marvelous.  No  one  as  yet  knows 
nor  has  any  one  suggested  how  to  account  for  these  surpris- 
ing results.  The  only  explanation  seems  to  be  that  con- 
sciousness requires  a  very  intense  activity,  whereas  a  lower 
degree  is  consonant  with  unconscious  gangliations.  Only  the 
cranial  ganglia  rise  to  the  activity  required  to  exhibit  con- 
sciousness, at  least  seldom  if  ever  do  any  of  the  other  gang- 
lia exhibit  consciousness.  Many  facts  sustain,  none  are  ad- 
verse to  this  view.  The  weight  of  a  finger  upon  the  exposed 
consciously  active  ganglia  will  instantly  suspend  conscious- 
ness while  the  pressure  continues  ;  the  moment  it  is  with- 
drawn conscious  activity  returns,  without  any  memory  or 
idea  that  any  thing  has  occurred  or  that  any  time  has  elaps- 
ed.    But  unconscious  gangliation  was  not  then  suspended.* 

Conscious  gangliation  is  named  Mentat-fon,  {Mens  Mentis,) 
and  the  four  kinds  of  ganglia  are  named  Mentat-ory.  It 
seems  to  be  the  ripe  fruit  of  the  unconscious  gangliations, 


*  other  facts  tearing  upon  this  point  will  in  their  places  be  recited.  The 
writer  once  had  the  opportunity  of  seeing  a  person  experimented  upon.  Tha 
upper  back  parts  of  his  brains  were  exposed  by  accident.  The  slightest  pressure 
suspended  consciousness  even  in  the  middle  of  a  word  that  he  was  speaking,  which 
he  finished  when  the  pressure  was  removed. 
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not  only  of  these  but  of  all  the  ganglia,  the  most  remote 
also,  at  least  at  times,  participating.  Many  unconscious,  are 
necessary  for  producing  each  of  the  conscious  gangliations. 
Persons  go  to  bed  without,  and  wake  with  clear  ideas  of 
subjects.  Incipient  kidney  disease,  unknown  to  the  person, 
often  excites  the  conscious  gangliation  that  life  is  i^recari- 
ous.  Imminent  apoplexy  usually  excites  a  conscious  fore- 
boding of  evil,  and  makes  the  person  timid  about  going  into 
places  where  falling  will  be  hazardous.  He  does  not,  but 
his  doctor  does  know  what  that  indicates.  Premonitions  are 
therefore  often  the  best  of  indications. 

Unconscious,  takes  place  much  quicker  than  conscious 
gangliation,  or  it  exhibits  its  action  much  quicker,  doubtless 
because  in  conscious  gangliation  the  action  must  take  i)lace 
through  the  uppermost  ganglia,  and  by  a  secondary  process.* 

Shall  we  then  look  upon  unconsciousness  as  the  slightest 
sign  of  death,  or  for  consciousness  as  a  sign  of  restoration, 
and  be  discouraged  if  it  does  not  soon  appear  ?  In  fact,  as 
it  is  the- first  to  go  it  is  the  last  to  return.  Before  it  will 
be  in  order,  many,  very  many  unconscious  gangliations  must 
do  their  quiet  unperceived  work.  Because  we  do  not  see 
any  movements  it  must  not  always  be  inferred  that  nothing 
is  going  on.  Nor  must  we  expect  to  see  in  the  action  of 
the  heart,  nor  in  breathing,  signs  of  the  working  of  the 
ganglia,  until  we  have  thoroughly  provided  for  it  by  restor- 
ing the  temperature  of  the  ganglia,  f 

*  The  character  of  unconscious  gangliations  is  curiously  shown  hy  the  som- 
nambulist, (sleep-walker,)  who  goes  in  safety  into  hazardous  places,  but  if 
awakened  into  conscious  gangliation  is  in  jeopardy.  A  simple  method  of 
"breaking  up  his  habit  is  to  spread  a  wet  strip  of  carpet,  or  a  corresponding 
strip  cf  sheet  metal  by  the  side  of  his  bed,  so  that  when  he  puts  his  foot  out 
upon  the  cold  article  the  shock  will  awaken  him. 

t  This  is  supposed  to  be  naturally  a  little  higher  than  that  of  the  mouth 
or  armpit  properly  covered.  That  or  some  ganglia  may  differ  from  that  of 
others.  It  will  be  about  98°  or  99^  in  some.  Other  parts  of  the  Body  vary 
from  those  temperatures  ;  from  100°  in  some  parts,  down  to  96"  to  9P  in  the 
hands,  and  to  94^  to  92o  in  the  feet,  healthy  and  properly  protected. 
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MENTATOKY    GANGLIA    TWINS. 

The  upper  parts  of  the  Brains  are  shown  to  be  double  by- 
Figs.  18  and  21.  If  equally  vigorous  by  inheritance,  training, 
health  and  use,  what  one  can  do,  the  other  can,  in  kind  and 
degree.  One  is  usually  the  weaker  ;  hence  right  or  left- 
handedness.  Usually  the  same  idea  applies  to  the  whole 
side,  but  a  man  may  be  right-handed  and  left-footed.  The 
eye-lids  of  the  right  eye  usually  are  wider  open,  and  the 
muscles  of  the  right  face  more  active  ;  the  right  cord  of 
the  larynx  is  then  stronger,  producing  a  raucous  voice.  A 
smooth  voice  indicates  a  balance  of  power  in  the  twins — an 
ambidexter. 

This  subject  is  so  interesting    and    important    that    it    is 

worth    illustrating,    hence   I    have    introduced    the    following 

Figure   and  description. 

Pig.  25. 

Fig.  72  represents  the  muscles  of 
the  face,  all  of  them  evidently  be- 
ing double,  except  13,  which  is  also 
double,  the  tendon  at  the  middle 
line  of  the  upper  and  lower  lips, 
perfectly  though  thinly,  separating 
the  right  from  the  left.  If  a  person's 
right  or  left  facial  muscles  are  par- 
alyzed, he  win  he  able  to  use  only 
''the  other  muscles  of  the  face  includ- 
that  of  both  lips  from  the  middle 
line,  and  by  a  little  practice  any  per- 
one  can  exhibit  the  action  of  the 
lips  of  one  side  in  talking  while  the 
other  is  quiet.  Fig.  49  also  shows 
that  each  group  of  muscles  has  its 
own  nerves. 


Fio.25 


In  the  above  Figure  the  muscles  are  represented  in  ex- 
act balance.  The  person  with  such  muscles  will  be  ambi- 
dexter, have  a  smooth  voice,  etc.  If  the  left  brain  is  the 
stronger,  the  muscles  of  the  right  face  will  be  the  stronger, 
the   more  lively,   and  more   "expression"  will  be  there  ex- 
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hibited ;   it  is  the  right  side  of  the  face  to  be  photographed. 

This  Figure  also  shows  that  the  muscles  are  in  pairs,  or 
twins,  and  in  connection  with  Figure  20  will  conclusively 
impress  the  mind  with  the  correct  idea  that  the  nervous 
centres  which  control  the  muscles  must  be  double,  or  twins. 

The  weaker  side  needs  especial  attention  in  restoration, 
it  must  receive  more  heat,  rubbing,  etc.,  while  the  stronger 
chest  must  be  chiefly  relied  upon  in  artificial  respiration. 

The  twinity  of  the  Mentatory  Ganglia  gives  rise  to  dou- 
ble consciousness.  Some  restored  persons  say  that  when 
drowning  there  seemed  to  be  two  of  themselves,  of  whom 
one  became  unconscious,  or,  as  they  say,  "  seemed  to 
drown"  first,  showing  that  the  activity  of  one  brain  sub- 
sided first.  We  often  notice  that  an  intoxicated  person 
argues  aloud  with  himself.  Most  persons  do  this  silently. 
The  apparent  nonsense  of  the  insane  can  sometimes  be  sep- 
arated into  two  correct  sentences.  A  person  may  be  in  two 
states  of  consciousness,  at  different  times,  having  two  dis- 
tinct memories,  etc.* 

When  the  writer  once  used  morphine  he  seemed  to  hear 
two  bands  playing, — one  string,  one  brass — he  seemed  to 
hear  one  with  each  ear.  A  well  trained  person  can  hear  dis- 
tinctly two  strains  of  music,  can  listen  to  two  discourses,  or 
to  one  and  to  a  piece  of  music,  or  can  listen  and  read  at  the 
same  time.      But  no  man  is  ever  in  three  states,  f 

*  It  is  unfortunate  that  the  brain  has  been  named  as  if  a  unit,  and  that 
what  should  be  named  right  and  left  brains  have  been  named  hemispheres,  as 
if  halves  of  a  unit.  The  erroneous  use  of  vrords  induces  erroneous  ideas, 
and  prevents  the  development  of  correct  ones. 

t  Dr.  Wigan,  of  London,  in  1842  published  a  book  entitled  "  Duality  of 
Mind."  Only  a  few  copies  reached  this  country.  I  had  one  myself.  If 
any  one  knows  where  it  is,  or  if  any  copy  is  for  sale,  please  inform  me,  as 
I  wish  to  try  and  get  it  published.  One  copy  is  in  the  Library  of  Dr. 
Brown-Sequard,  one  in  the  Mercantile  Library  of  this  City,  and  one  in  the 
Atheneum  Library,  Boston.  Its  reading  will  repay  much  trouble.  Sir  Henry 
Holland  wrote  a  very  interesting  article  about  the  same  time,  taking  a  little 
different  view  from  that  of  Dr.  Wigan.  Holland's  works  are  in  the  New  York 
Hospital  Library. 
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As  all  nervous  power  arises  from  nervous  cell  activity, 
the  number  of  mentations,  as  well  as  of  unconscious  gang- 
liations,  must  depend  upon  inheritance,  proper  temperature, 
and  essentially  upon  the  richness  of  the  blood  and  the 
rapidity  of  its  flow.  Deficiency  in  either  of  these  two  will 
depress  cell  activity  all  the  way  from  **  not  very  bright " 
down  through  stupidity,  sleepiness,  hibernation,  to  suspend- 
ed animation,  or  complete  stupor. 

Again,  these  conditions  may,  and  all  the  time  do,  exist  in 
some  ganglia,  (at  least  with  rare  exceptions.)  Eew  men  have 
the  blood  necessary  to  sustain  the  activity  of  all  parts  of 
the  Body  at  the  same  time.  Indeed  few  men  can  at  the 
same  time  sustain  the  activity  of  all  of  both  sets,  or  even  of 
one  set  of  Mentatory  ganglia.  There  are  few  Shakespeares, 
in  whom  the  mechanism  for  blood-making,  and  the  mechan- 
isms for  blood-using  are  reciprocally  large,  active,  and  vigor- 
ous. Usually  if  the  stomach  is  full  fed,  blood  must  be  with- 
held from  the  brains,  and  the  person  will  feel  dull  or  sleepy. 
Infants  and  old  J)eople  wish  to  sleep  after  eating,  their 
blood  being  needed  largely  by  their  stomachs.  When  one 
Mentatory  ganglion  is  intensely  active,  usually  it  withdraws 
blood  from  the  others.  Sounds  are  not  then  produced, 
pains  cease,  etc.* 

Sudden  intense  activity  of  the  Mentatory  ganglia  will 
sometimes  even  withdraw  the  blood  from  the  vital  centres 
below,  stopping  the  breath  and  the  action  of  the  heart,  caus- 
ing what  is  falesly  named  sudden  death.  Action  is  merely 
suspended,  it  should  be  restored.  Fright  when  drowning 
may  have  the  same  effect,  and  complicate  restoration.  It 
must  be  remembered  that  each  microscopic  nervous  cell, 
when  active,  is  a  chemical  suction  and  force  pump,  drawing 


*  Toothache  is  seldom  felt  In  business  hours,  and  is  usually  at  once  dispel- 
led by  the  sight  of  the  Dentist's  tools,  which  intensely  excite  other  ganglia 
than  those  connected  with  the  teeth. 
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material  from  the  blood  and  throwing  them  back  when  ef- 
fete. As  there  are  millions  or  billions  of  these  cells  in  a 
ganglion,  their  aggregate  power  over  the  circulation  is  very 
great,  and  they  will  draw  the  blood  from  other  parts  less 
active  naturally,  or  for  the  time  being.  Many  students  know 
that  close  study  is  attended  with  cold  feet,  the  "blood  be- 
ing drawn  to  the  head." 

Again,  various  drugs  passed  into  the  blood  will  excite 
the  activity  of  the  cells  of  one  ganglion  or  of  several,  and 
intensify  consciousness,  while  other  drugs  depress  activity 
and  obliterate  consciousness.  Apoplexy  and  congestion  of 
the  blood-tubes  of  the  brains  produce  depression  ;  also  some 
poisons,  alcoholics  for  example,  first  excite  and  then  depress 
activity,  even  to  stupor,  not  merely  of  the  Mentatory  ganglia 
but  of  the  Vital  Centres,  which  interferes  materially  with  re- 
storation from  suffocation,  for  which,  as  has  been  seen,  we 
are  obliged  to  depend  upon  the  activity  of  the  Nervous 
Centres,  which  cannot  be  aroused  when  depressed  by  drugs. 

THE    CEANIO-SPINAL  DOMAIN 

is  very  finely  illustrated  by  the  several  sketchy  Figures  on 
opposite  page.  Fig.  26,  Skeleton.  Fig.  27,  Muscles  that 
move  the  skeleton.  Fig.  28,  Nervous  Centres  and  Nerves  that 
control  those  muscles.  Figs.  29  and  30,  Skin  and  organs  of 
sense,  which  through  nerves  excite  to  action  the  centres  of 
Fig.  28.  Interweave  these  figures  so  that  in  the  mind's  eye 
they  make  one  figure,  and  the  domain  of  the  Cranio-Spinal 
Nervous  System  will  be  complete,  except  the  domain  of  the 
Vital  Centres,  which  is  found  in  the  Muscles  of  the  blood- 
making  organs,  located  in  the  Trunk,  as  shown  in  Plates 
6  and  7. 

(The  figures  of  the  opposite  page  afford  a  very  profitable 
study  of  the  structure  of  the  Natural  Divisions  of  the  Body. 
The  arm,   for  example,  is  constructed  of  skeleton  (Fig.  26), 


CO 

i 

■,.-.pfe#>-^-.=* 

. "  ^^''I^^K^teaatea^ 

g 

'^               _  .^."^"'""'-^^^i;^^; ^                     ^         ^^^ 

.^ 

■  '  iS^^^^"  ■  (' W^ki'- ^     '^--^^  '^''■'     &'%: ,   K     ■  wC '  ^  '  ■ 

s 

Oi 

V        ■;^-----^    --<I^                 -.      -   * 

(M 

-      .-/    ■                    — '.    ■      T.                 ^      )        :            ^          ^~         ■                --^=;;— — " '        ~ "T'                ■      ^   -_::,- 

•SP 

:    ;  j^  -  ;_'.  ■i;\'":ir'.~ '"'.■'.          '  ^~^'~"^-— ^_    .^  ■  -      ■    -^'^-^'r 

fe 

■ :   "^  '-^^f^2^-----^-^^ 

CO 

<M 

.:vV:v. .  #^Kk/-;^/'/fc*K'>fe^'=HliY-^3;;^^                     ^-^^-^^-^^^^iSiasiS^^^^^s^s^^  1 

be 

•  r-4 

fe 

.  :  «^^-:l 

t-  J 

:^^^K#: '':-^iJ,^ . ::,  "'■'::  .  ::      ' :         . ; : ".1 " 

"N  ; 

**■-       "    . 

ta 

■.-..:::  :M>aya&5S 

is^i^^i»i^^^fe^==^--..-^ -^v-  .,,.,,,^  ■■;  ..:,;-..-.J.vi-. 

s 

1^^ 

i  <l  *^i>iffjrM/\.  \  r^^^-r-ts-^r-^s^   ■i!L.i.kr?^'==^'s^s^s^=aBBB 

.    -:  ,     •      .- r-?:- filfp^^^^^^^^^^^l^S^'''"'""^'^      ^       , '■-\J"\V         ;;sL   ,' 

:,:-/:: 'SKfl'--^^:*-^ 

'];:y  -  \ ':-  \^^'         -  ^ '-'% ■:^^^^^^^^^tal§f -  ;■"■ 

■K>:i^;^^.  ;^^^^:-^        :   -yf^'^^'y^M.^^^^i-^^^^^^ 

-y-^W'^^^^'^^^-^^^^                    ■    -;":,. 

o 

--       /iii^^?>>^\^^ 

I*' 

i  ■■.•-•- J'/vM\M''.i^^'        jy!3-^^^^                       <^''       ^          — — ^iii:»ii'.    ^ 

1 

;;-^^i:^^^^#^^^  ■  -            '-:i'-M- 

•     '■                                       v€,.                    ■       _  .             -                                                                                 -  --'""^'•..tjfev 

'                                '  ■  .  ~^'^'^"^^^rr^^>^  -     •        "          '           : ,- r:„;'.ij^;;  ''^s^  ' 

-   -■":      '                        '       ■""'   _..-.-'           /i-f^r      -,  ^  ■   ;    ^  v"-;^;;?:-iir59i,;^Jy_:;:V, 

112 


muscles  (27),  nerves  (28),  skin  (29),  blood-tubes  (30).  The 
leg,  trunk-walls,  neck,  and  the  head-walls  will  show  the  same 
structure.  Then  notice  the  contents  of  the  head-walls  and 
of  the  spinal  column — brains,  spinal-cords  (28),  ear,  etc.  (30). 
Obserre,  Fig.  26,  that  two  divisions  have  Walls  and  contents 
thereto  :  the  firm  Head-Walls  and  the  flexible  Trunk^alls. 
These  form  two  cavities.  Fig.  27  shows  that  the  muscles 
are  mostly  outside  the  skeleton  ;  Fig.  28  shows  that  the 
ganglia  are  inside  the  skeleton,  and  with  Fig.  31  shows  that 
there  are  two  Centres,  the  brains  and  the  hearts,  each  com- 
municating with  all  parts  of  the  body,  one  by  means  of  the 
nerves  and  nervous  influence,  the  other  by  means  of  the 
tubes  and  blood.  Thus  by  studying  the  various  subjects 
illustrated  by  the  Figures  of  that  one  page,  a  very  good 
knowledge  of  the  general  structure  of  the  cranio-spinal  do- 
main will  be  made  familiar. 

THE    NERVOUS    CrRCHLATORT    (SYMPATHETIC)    DOMAIN. 

All  these  parts  must  be  kept  in  good  condition  by  an 
ample  supply  of  rich  blood  which  must  be  brought  into  the 
vicinity  of  each  minute  portion  of  the  active  tissues  by  myri- 
ads of  blood  tubes  (Fig.  31),  channelled  throughout  those 
Tissues.  The  arterial  blood-tubes  (Fig.  19),  are  an  independ- 
ent domain  under  the  Circulatory  Nervous  Centres  {d,  d,  Fig. 
17),  entirely  involitory  and  unconscious.  These  are  appropri- 
ately named,  since  they  are  found  in  animals  which  do  not 
have  any  Cranio-Spinal  Nervous  System,  but  never  in  ani- 
mals which  do  not  have — and  always  in  those  which  do  have 
— a  circulation  of  blood.  This  demonstrates  their  use  to  be 
the  regulating  of  the  circulation  of  blood,  not  simply  through 
a  single  part  of  the  body  in  accordance  with  its  needs,  but 
perchance  also  through  some  distant  part  in  furtherance  of 
the  same  object ;  for  example,  when  the  cheek  is  flushed  with 
blood  upon  exposure  to  the  cold,  the  circulation  of  the  blood 
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tlirongh  the  kidneys  is  also  increased,  that  they  may  draw 
off  a  part  of  its  water,  and  thus  cause  heat  to  be  produced 
and  circulated  more  rapidly,  in  accord  with  the  need  of  the 
exposed  part.  The  ganglion  which  regulates  the  circulation 
through  the  cheek  may  not  be  connected  directly  with  the 
kidneys,  but  may  have  to  exert  an  influence  uiDon  them  in- 
directly through  other  ganglia. 

As  the  volitory  mechanisms  are  double  or  twins,  so  the 
blood-tubes  which  supply  them  with  blood  must  be  and  are 
practically  in  pairs,  right  and  left,  (see  Fig.  19  and  Plate  6). 
But,  as  the  blood-making  mechanism  is  not  double,  being 
practically  constructed  of  single  organs,  hung  upon  the  spi- 
nal column,  inclosed  by,  but  not  attached  to,  the  walls  of  the 
trunk  (Plate  7),  so  must  the  blood-tubes  leading  to  these 
organs  be,  as  they  practically  are,  single.  Hence,  the  cir- 
culatory nervous  system  must  be,  as  it  is,  single  in  regard 
to  the  single  organs  of  the  blood-making  mechanism.  For 
this  purpose  nerves  extend  from  both  the  right  and 
left  chains  [d,  d,  Fig.  17)  toward  the  centre  of  the  trunk  in 
front  of  the  backbone  and  behind  the  organs  hanging  upon 
it,  and  there  interweaving  with  each  other,  with  the  addi- 
tions of  some  gray,  cell,  or  gangliatory  tissue,  form  the 
three  large  plexuses  (see  Fig.  17),  which  become,  so  to 
speak,  new  single  centres  of  influence  to  be  exerted  upon, 
and  to  control  the  circulation  in  the  blood-making  organs. 
This  view  is  also  supported  by  the  fact  that  the  kidneys 
are  double  in  one  sense,  and  each  is,  as  it  should  be,  related 
to  its  own  chain,  since  by  exposure  of  the  skin  of  either 
side  of  the  Body  to  cold  the  corresponding  kidney  should 
be  excited  to  action.  They  are  not,  therefore,  placed  un- 
der the  supervision  of  any  unitary  plexus  of  the  abdomen. 
Indeed,  they  do  not  properly  belong  with  the  commonly 
named  contents  of  the  abdomen.  They  do  not  hang  upon 
the  spinal  column,  are  outside  of  the  lining  of  the  abdomen, 
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and  attached  closely  to  the  walls  of  the  trunk,  having  no  con- 
nection with  nor  relation  to  the  blood-making  organs.  The 
kidneys  are  placed  where  they  are  that  they  may  be  the 
least  liable  to  be  exposed  to  changes  of  temperature,  that 
they  may  be  near  the  common  receptacle  of  their  elimina- 
tions, and  for  other  like  reasons  of  convenience  of  arrange- 
ment. Their  action,  like  that  of  the  perspiratory  tubes,  is 
wholly  involuntary,  although  the  emotory  ganglia  can,  indi- 
rectly, through  the  circulatory  ganglia  influence  the  action 
of  both,  as  is  often  noticeable. 

The  vitality  of  any  part  is  plainly  dependent  upon  the 
circulation  of  good  blood  through  it,  and  as  each  of  the  cir- 
culatory centres  extends  its  nerves  along  the  arteries  lead- 
ing into  certain  parts,  each  ganglion  has  its  own  kingdom, 
which  can  act  upon  the  ganglion  and  cause  its  reaction  up- 
on itself,  or  its  action  upon  one,  or  more,  of  the  other  gang- 
lia of  this  system.  These  ganglia  differ  from  each  other  in 
their  vigor ;  hence,  different  parts  of  the  Body  are  supervised 
with  different  degrees  of  efficiency,  according  to  the  inher- 
itance, development,  and  health  of  the  several  supervising 
centres.  Thus,  very  many  persons  "  take  cold  "  in  one  part 
of  one  side  easier  than  they  do  in  another  part  of  the  same 
side.  As  these  ganglia  are  twins,  right  and  left,  one  will  be 
apt  to  be  the  weaker.  Such  persons  often  say  that  their 
left  foot  becomes  cold  before  the  other  one  does  ;  yet  they 
do  not  clothe  that  side  the  warmer  as  they  should  do.  If  a 
leg  is  shorter,  the  tailor  or  shoemaker  will  see  to  it,  but  if 
colder  neither  provides  for  its  protection.  The  whole  of  the 
weaker  side  should  be  the  more  warmly  clad. 

Thus  is  easily  solved  the  very  interesting  jDroblem  that 
to  many  is  an  enigma,  namely,  why  different  vitalities  and 
longevities  usually  exist  in  the  same  person,  and  even  in  dif- 
ferent parts  of  the  same  person.  The  vitalities  belong  essen- 
tially to  these  centres  as  longevities  do  to  the  Secretory  Tis- 
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sue.  Every  part  of  the  Body  has  its  own  longevity  in  itself, 
so  to  speak,  but  its  vitality  is  dependent  upon  the  ganglion 
that  controls  the  circulation  of  blood  in  it.  Hence,  the  vital- 
ity may  be  strong  in  a  part  which  has  great  longevity,  or  it 
may  be  weak  ;  and  in  the  same  person  one  part  may  have 
great  vitality  and  inferior  longevity,  while  a  j)art  near  by 
may  have  inferior  vitality  but  great  longevity,  etc. 

Again,  it  is  important  to  notice  that  the  two  grand  Nerv- 
ous Systems  indirectly  influence  to  a  degree  the  domains  of 
each  other.  The  Cranio-Spinal  System  affects  the  circulation 
of  the  blood  through  its  nerves  penetrating  the  ganglia  of 
the  Circulatory  System,  while,  depending  upon  blood  for  its 
activity,  it  must  depend  upon  the  influence  of  the  Circula- 
tory Nervous  System.  Hence,  we  see  that  the  emotions  affect 
the  circulation  of  blood  in  the  skin,  paling  the  cheek  or 
mantling  it  with  blushes  ;  the  thought  of  delicious  food 
will  quicken  the  circulation  to  the  glands  that  secrete  the 
saliva,  increasing  its  amount,  making  the  "mouth  water." 
Dr.  Beaumont  saw  the  gastric  Juice  flow  more  freely  into 
the  stomach  of  Alexis  St.  Martin  when  he  was  good-natured, 
while  the  flow  would  be  suspended  if  he  were  annoyed, 
especially  if  he  became  angry.  But  as  the  will  cannot  di- 
rectly control  the  circulation,  the  "crimson  of  modesty" 
cannot  by  any  artifice  be  called  to  the  cheek  of  a  person 
in  whom  refinement  does  not  exist.  Character  cannot  be 
"put  on"  so  as  to  deceive  the  discerning;  it  must  be  put  in, 
and  then,  through  unconscious  gangliations,  it  shows  itself 
without  effort. 

SUMMAEY    OF    ACTIVE    TISSUES. 

A  review  of  these  confirms  the  idea  that  there  is  nothing 
in  their  nature  which  militates  against,  but  that  everything 
favors  their  restorability  when  drowned,  or  otherwise  simply 
suffocated.      This  conclusion,   thus  deduced,   is  confirmed  hy 
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every  authority,  all,  without  an  exception,  agreeing  and  in- 
sisting that  life  does  continue  for  a  longer  or  a  shorter  time 
after  suffocation,  apparently  waiting  for  the  aid  which  every 
person  should  be  taught  to  give  to  the  unfortunate.  The 
only  question  debated  or  debatable  is  the  length  of  time  dur- 
ing which  animation  is  restorable.  If  this  truth  of  restora- 
bility,  during  no  matter  how  short  a  period,  can  be  impress- 
ed upon  the  public,  lay  and  professional,  * '  a  consummation 
devoutly  to  be  wished  "  will  be  reached,  since  many  a  life 
will  be  saved  under  that  belief  which  will  be  lost  under  the 
belief  now  prevalent.  This  will  be  no  mean  result.  One  of 
the  able  editorial  writers  of  the  New   York  Express,  says  : 

"  The  great  interest  of  all  people  is  health.  How  to  save  life  [the 
italics  are  minej,  and  to  extend  its  duration,  and  increase  its  value 
to  its  possessor  and  to  the  community,  are  the  great  questions  of 
science,  of  statesmanship,  and  of  humanity." 

Nothing  better  could  be  said,  and  nothing  could  be  bet- 
ter said. 

For  what  purpose  is  all  our  agriculture  ?  Unwittingly 
to  the  farmer,  the  objective  point  is  the  improvement  of  hu- 
man brains.  The  review  of  the  Active  Tissues  show  that 
they  all  demand  air,  water,  food.  The  former  two  are  free 
to  our  hands.  The  last  is  two-thirds  of  all  our  labors,  the 
best  food  being  the  result  of  the  most  intelligent  labor,  and 
going  to  the  development  and  activity  of  those  ganglia 
upon  which  the  intelligence  producing  the  food  is  depend- 
ent. Food  is  also  needed  to  sustain  the  essential  heat  of 
those  Tissues,  for  which  also  clothing,  shelter,  and  fuel 
(more  labor)  are  required.  These  constant  labors,  if  proper- 
ly done,  give  much  enjoyment  in  the  doing  as  well  as  in 
their  results.  Was  not  then  the  writer  of  the  above-quoted 
lines  right  ?  Certainly.  More  wisdom  was  never  expressed 
in  the  same  number  of  words.  They  should  be  the  lesson 
of  every  child  until  impressed  indelibly  upon  its  mind. 
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Mr.  Lancaster,  of  The  Evening  Telegram,  than  wliom  no 
one  writes  more  wisely,  tersely,  and  clearly,  in  a  recent  brief 
article  of  singular  value,  indicates  the  result  of  endeavoring 
to  preserve  life,  by  saying  : 

"If  the  wisdom  which  consists  in  keeping  the  mind  and  body  in 
a  sound  condition  were  universally  possessed,  men  and  women  gen- 
erally would  live  to  be  an  hundred  years  old,  instead  of  dying  at 
forty  or  fifty." 

He  closes  with  a  paragraph  so  fraught  with  truth,  that  I 
cannot  forbear  its  insertion,  in  hopes  of  saving  some  man's 
life.  I  am  not  aware  that  the  same  ideas  have  ever  before 
been  x^resented  to  the  public,  yet  they  are  *'  as  true  as  the 
gospel,"  and  explain  why  there  are  more  very  old  women 
than  there  are  old  men  : 

"  *  *  *  It  is  not  only  young  people  who  are  careless  of 
health  and  strength.  Old  people  are  often  quite  as  imprudent.  In 
fact,  obstinacy  in  exposing  one's  self,  insufficiently  protected  to  all 
changes  of  the  weather  is  sometimes  one  of  the  characteristics  of  old 
age  [and  of  ill  health],  and  in  not  a  few  cases  proceeds  from  an 
unwillingness  to  acknowledge  that  such  precautions  are  then  neces- 
sary. A  man  well  stricken  in  years  not  infrequently  feels  a  certain 
pride  in  proving  with  what  impunity  he  can  maintain  something  of 
the  recklessness  of  youth.  Although  he  does  not  know  quite  so  little 
about  the  needs  of  his  body  as  he  did  at  eighteen  or  twenty-five,  he 
is  not  his  own  sufficient  physician,  and  never  will  be.  To  take  care 
of  one's  self,  like  every  other  course  of  conduct  in  which  reflection 
and  experience  are  necessary,  is  an  art,  and  few  be  they  who  there- 
in excel." 

This  matter  is  not  of  less  importance  in  the  restoration 
of  the  drowned.  A  review  of  the  Active  Tissues  indicates 
that  if  they  are  well  constituted,  fed,  clothed,  housed,  and 
their  health  good,  they  will  recover  from  the  effects  of 
suffocation  much  easier,  and  with  more  certainty,  than  they 
will  if  their  powers  are  exhausted  by  "  riotous  living  "  on 
one  hand,  or  by  underfeeding  and  overwork  upon  the  other, 
or  than  they  will  if  the  Body  is  naturally  weak. 
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Some  intelligent  reader,  making  a  review  of  the  Active 
Tissues,  may  suggest  that  their  7Hgor  mortis,  the  coagulation 
of  the  blood,  and  the  lymphatics  have  not  been  discussed. 

The  first  two  will  be  noticed  in  Apf)endix.  The  lymph- 
atics I  class  as  an  extensive  tubular  gland  (see  figures*  on 
opposite  page),  lined  with  secretory  tissue  secreting  lymph, 
and  pouring  it  into  the  blood.  They  are  not  found  in  the 
Nervous,  nor  in  the  Secretory,  but  abound  in  the  other  Tis- 
sues, as  shown  by  the  figures.  What  the  use  of  the  lymph 
is,  or  the  need  of  the  lymphatics,  strange  to  say,  after  hun- 
dreds of  years  of  study  of  them,  is  not  yet  settled.  But  as 
no  one  has  reproached  them  with  preventing  or  retarding 
the  restoration  of  suspended  animation,  this  brief  notice  of 
them  must  suffice. 

A    HIEKAECHY. 

A  brief  review  of  what  has  been  said  compels  the  sugges- 
tion of  the  idea  that  the  Body  is  a  Hierarchy.  The  Passive 
are  subordinate  to  the  Active  Tissues.  The  Secretory  and 
the  Musculaiory  are  subordinate  to  the  Nervous  Tissue  ;  the 
Circulatory  Nervous  System  is  subordinate  to  the  Cranio- 
spinal ;  the  Spinal  to  the  Cranial  ;  while  the  Sensatory 
and  Motory  ganglia  are  subordinate  to  the  Emotory  and  In- 
tellectory  ganglia.  These,  by  means  of  the  Sensatory  gang- 
lia and  Nerves,  reach  out  into  all  parts  of  the  Body,  into 
the  outside  world,  and  even  into  the  universe,  from  all  of 
which  they  bring  to  themselves  knowledge.  While,  on  the 
other  hand,  they  reach  out  by  means  of  the  voHtory  (motory) 
ganglia  and  nerves,  and  execute  their  mandates  within  the 
Body,  and  as  far  as  possible  upon  the  outside  World, 


*  Fig.  32  shows  the  lymphatics— both  tubes  and  glands— of  the  body  gen- 
erally, opening  into  the  veins  of  the  neck.  Fig.  33  shows  specially  the  lacteal- 
tubes  leading  from  the  intestines  to  the  veins  of  the  neck.  Fig.  34,  the  lymph- 
atics of  the  thumb  very  much  magnified.    Fig.  35,  lymphatics  in  a  frog's  foot. 
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A  himdred  years  ago,,  a  noted  writer  who  knew  nothing 
of  physiology,  but  who  had  shrewedly  observed  the  actions 
of  men,  said,  *'  Man's  character  is  formed  of  his  ideas  and 
feelings."  These  correspond  to  the  emotory  and  intellectory 
ganglia,  which  are  therefore  pre-eminently  the  physical  man, 
•the  climax  of  the  Hierarchy.  Their  functions  indicate,  that 
"to  know"  and  "to  love"  are  his  duty  and  his  happiness; 
at  least  he  should  know  how  to  treat  the  common  and  nec- 
essary accidents  of  life,  and  with  loving-kindness  should  be 
anxious  to  aid  his  fellow-men  in  every  calamity. 

This  is  the  lesson  taught  by  the  Human  Constitution  and 
its  properties,  by  the  Human  Structure  and  its  functions.  Is 
it  then  probable  that  death  will  be  the  cold  reward  of  man's 
noble  and  intelligent  efforts  to  bless  his  fellow-man  by  re- 
storing him  to  animation  ?  Humanity,  philosophy,  and 
science  so  far  as  known,  forbid  such  a  conclusion,  while  ex- 
perience raises  the  banner  of  hope  and  faith,  a  sanguine 
prophet  of  complete  ultimate  success. 


Appendix. 


THEY  ARE  NOT  DEAD. 


ADDITIONAL    AND    INTEEESTING    PAETICUIiAES    BY    THE    HIGHEST 
AUTHOEITIES. 


Suffocation  does  not  mean  immediate   death — Indications  of  death  in 
other  cases  sometimes  mistaken,    and  persons   are  buried  ahve — Its 
true  signs — Cases  of  restoration  by  "heat  method" — Other  meth- 
ods  discussed — Questions    answered — Special  treatment  of   the 
drowned  and  of  those  suffocated  otherwise — Choking — Strang- 
Mng — Hanging — Smothering     by     clothes,      caving     earth, 
crowds,    etc. — Stifling    by    smoke,    poisonous  gases,   etc. 
— Freezing — Cold — Trance — Lightning,    etc.,    etc.,    etc. 

Webstee  gives  the  definition  of  Suffocate,  "To  choke  or 
kill  by  stopping  respiration."  Suffocation,  "  The  act  of  stif- 
ling, destroying,  or  extinguishing."  The  great  Lexicogra- 
pher here,  as  so  many  others  do  in  this  and  other  cases,  as- 
sumes that  to  be  death  which  is  not  death.  "To  suffocate" 
is  not  to  kill,  per  se,  death  never  occurs  immediately  upon 
suffocation.  This  is  not  the  same  as  saying  that  all  suffo- 
cated persons  can  be  restored  to  animation  ;  it  is  only  say- 
ing that  no  one  is  yet  dead  who  has  been  recently  suffo- 
cated. 

But  the  idea  of  Webster  is  so  inwrought  in  the  public 
mind  that  most  of  the  suffocated  are  allowed  to  die,  as  with- 
out aid  they  usually  will,  although  enough  "come  to"  with- 
out aid,  to  suggest,  it  would  seem,  that  the  general  opinion 
is  erroneous.  The  true  signs  of  death  being  generally  un- 
known, some  apparently  dead,  otherwise  than  by  suffocation, 
are  assumed  to  be  dead,  and  in  too  many  cases  are  buried 
alive. 


ASTOUNDING    FACTS, 

Which,  through  a  medical  friend,  recently  came  to  my  no- 
tice, in  regard  to  the  number  of  persons  who  were  drowned 
yearly  in  New  York  alone,  considered  dead,  and  no  pains 
taken  for  their  resuscitation,  and  the  still  more  surprising 
number,  though  not  so  large,  of  those  who  jDrobably  are 
yearly  buried  alive, — and  as  every  person  is  liable  to  each  of 
these  dreadful  contingencies, — so  largely  increased  my  estimate 
of  the  importance  of  those  subjects  that  I  wished  to  ascertain 
if  my  views  were  really  correct,  or  were  exaggerated.  The 
gentleman  to  whom  I  wrote,  and  whose  answer  is  below,  is 
held  by  all  who  know  him  to  be  one  of  the  first  scholars 
living,  especially  in  all  departments  of  science,  particularly 
physiological  science,  and  as  having  a  judicial  mind  of  rare 
ability.  I  did  not  at  the  time  know  that  he  had  written 
any  thing  upon  the  subject,  nor  had  he  then  been  a  witness 
upon  a  branch  of  the  subject.  I  therefore  took  the  liberty 
of  addressing  him,  knowing  that  if  I  was  wrong  he  would 
put  me  right,  if  I  was  right  that  I  should  be  confirmed  by 
his  additional  arguments.  I  did  not,  although  I  know  his 
public  spirit,  expect  that  he  would  take  the  pains  to  write 
so  long  and  interesting  a  reply,  so  pregnant  with  the  most 
valuable  truths.  It  should  so  profoundly  impress  the  public 
mind  as  to  entirely  reform  the  wrong  customs  which  he  con- 
demns. He  is  entitled  to  the  warmest  thanks  of  the  public 
for  this  valuable  contribution. 

Letter  from  P.  H.  Van  der  Weyde,  M.  D. 

{Editor  of  The  Manufacturer  and  Builder.) 

T.  S.  Lambert,  M.  D., 

Dear  Sir : — In  reply  to  yours  I  will  say,  that 
for  many  years  I  have  held  the  opinion  that  the  symptoms 
of  a  cessation  of  the  circulation  of  the  blood,  and  of  respira- 
tion, which,  according  to  the  popular  belief,  indicate  death, 
are  by  no  means  sure  signs  of  the  extinction  of  life.  I  hold 
that  the  suspension  of  the  functions  named  by  some  cause  or 


other  simply  produces  at  first  an  inert  condition,  usually,  but 
not  alwaj^s,  accompanied  with  unconsciousness,  a  coma,  which 
in  most  cases  will  finally  result  in  true  death,  but  which  in 
more  cases  than  even  the  average  medical  practitioner  is  aware 
of,  can  be  successfully  interfered  with,  and  real  death  prevent- 
ed, by  proper  measures  tending  to  restore  the  functions  named. 

FATAL    EEEOK. 

The  belief  that  death  is  instantaneous  when  no  vital  parts 
have  been  damaged,  and  the  system  has  suffered  no  other  inju- 
ries'than  such  as  are  caused  by  a  mere  cessation  or  respira- 
tion, and  of  circulation,  is  a  most  fatal  error,  which  it  is  a 
duty  to  exterminate.  When,  for  instance,  a  person  has  fallen  in- 
to the  water,  and  been  totally  immersed  for  say  ten  minutes, 
he  will  show  no  ordinary  signs  of  life  when  taken  out,  and  in 
case  insufiicient  means  of  resuscitation  are  employed,  or,  as  is 
most  always  the  case,  nothing  whatever  is  done,  it  will  be  said, 
"  the  man  was  dead  when  taken  out."  Now,  we  have  no  right 
to  say  this.  Even  after  an  immersion  of  half  an  hour,  there 
are  many  cases  on  record  proving  that  proper  and  persistent 
effort  to  restore  respiration  have  resulted  in  resuscitation,  pre- 
venting death,  which,  without  these  means  would  surely  have 
followed. 

EXPEEIMENTAIj    peoofs. 

Experiments  with  dogs,  cats,  rabbits,  frogs,  fishes,  and  other 
animals,  have  convinced  me  that  in  a  multitude  of  cases  death 
is  only  apparent,  and  life  may  be  restored  under  conditions 
which  appear  almost  like  a  resurrection  from  the  dead  ;  I  have 
even  succeeded  in  restoring  to  animation  a  large  fish,  bought 
in  the  Fulton-market,  and  intended  for  the  table,  being  to  all 
appearances  dead, — drowned  in  the  air  as  man  is  in  water. 
It  was  placed  in  water  and  electric  currents  properly  applied, 
and  respiration  by  the  gills,  and  active  circulation  was  success- 
fully restored.  Vivisection,  especially  of  dogs,  under  the  influ- 
ence of  chloroform,  has  convinced  me  that  if  any  one  succeeds 
in  inflating  the  lungs  with  atmospheric  air,  circulation  and  ani- 
mation may  be  restored,  even  in  cases  in  which  mechanical  in- 
juries to  the  animal  may  be  so  serious  as  to  make  continued  life 
an  impossibility. 

I  have  had  a  few  opportunities  to  test  my  ideas  with  suc- 
cess on  persons  saved  from  drowning,  and  I  am  perfectly  satis- 
fied that  if  a  proper  apparatus  were  constructed  to  make  the  in- 
troduction of  pure  air  into  the  lungs  a  certainty,  scores  of  lives 
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could  be  saved  in  cases  of  suffocation  by  drowning,  hanging, 
carbonic  acid,  the  careless  use  of  anesthetics,  and  in  cases  of 
suspension  of  life  functions  by  coma,  etc.,  etc. 

MISTAKEN    INDICATIONS. 

Fainting  fits  are  too  often  mistaken  for  death,  for  instance,  a 
person  sick  in  bed  faints — or  this  may  happen  to  a  person 
not  sick  in  bed — those  present  observing  no  respiration,  with 
good  reason  become  frightened,  and  send  at  once  for  a  doctor  ; 
he  feels  the  pulse,  listens  for  the  beating  of  the  heart,  and  see- 
ing that  circulation  has  ceased,  pronounces  the  person  dead. 
The  undertaker  is  immediately  sent  for,  and  if  the  relatives  are 
able  to  pay  for  it,  the  body  is  at  once  put  upon  ice  ;  in  this 
way,  perhaps,  the  remaining  spark  of  vitality — Avliich  by  non- 
interference, or  by  proper  treatment,  might  be  rekindled — is 
utterly  extinguished  by  the  cold,  and  true  death  results. 

Dr.  B.  W.  Richardson,  in  a  paper  lately  published  in  Nature, 
states  that  "young"  cats,  that  have  been  drowned  in  ice-cold 
water,  will,  after  two  hours'  immersion,  almost  to  a  certainty, 
recover  if  brought  into  dry  air  at  a  temperature  of  98^  Fah." 
He  adds  :  "the  gentlest  motion  of  the  body  will  be  sufficient  to 
restart  the  respiration  and  therewith  the  life." 

The  question  of  resuscitation  from  apparent  death  has  lately 
arrested  the  attention  of  physiologists.  The  eminent  scientist 
just  mentioned  has  published  a  most  interesting  article,  which 
shows  that  the  pretensions  recently  made,  about  the  possibility 
of  suspending  the  functions  of  life  for  a  certain  period,  and 
effecting  afterward  an  apparent  resuscitation,  must  not  be  put 
aside  as  utterly  groundless.  He  says,  '*  All  the  vital  acts  may 
be  temporarily  arrested,  and  some  animals  may  continue  appar- 
ently dead  for  long  intervals  of  time,  and  may  yet  return  to 
life  under  conditions  favorable  to  recovery."  He  then  mentions, 
that  in  one  of  his  lectures  he  resuscitated  fish  which  in  winter 
had  apparently  been  completely  frozen  to  death,  and  sent  to 
him  by  rail  ;  they  were  produced  in  the  completely  frozen 
state  at  the  lecture,  and  by  careful  thawing  many  of  them  were 
restored  to  perfect  life. 

DANGEROUS    EFFECT    OF    ICE. 

■Considering  the  pernicious , custom  of  putting  bodies  upon  ice, 
— so  much  encouraged  by  undertakers — and  the  statistics  of 
those  burial  grounds  in  Germany  in  which  peculiar  precautions 
are  taken  to  prevent  premature   burials,    I  am  satisfied  that  in 


New  York  City  at  least  one  in  a  thousand  persons  are  buried 
before  they  are  thoroughly  dead,  and  which  by  proper  means 
coiild  have  been  restored  to  life  ;  so  that  of  the  30,000  persons 
who  are  buried  yearly  in  ISTew  York  City,  at  least  30  are  bur- 
ied alive,  some  of  whom  come  to  consciousness  again  when 
lying  underground  in  the  grave,  where  the  temperature  is  al- 
ways comfortable,  in  winter  as  well  as  in  summer,  and  much 
better  adapted  to  restore  the  vital  functions  than  is  the  ice  on 
which  they  were  kept  as  long  as  they  were  above  ground. 

TRUE    SIGNS    OF    DEATH. 

The  questions  naturally  arise  :  1st,  How  soon  does  true  death 
follow  after  the  cessation  of  the  usual  functions  of  life  ?  and, 
2d,  What  are  the  symptoms  by  which  real  death  from  which 
there  is  no  hope  of  resuscitation,  may  be  infallibly  recognized  ? 

It  is  a  great  misfortune  to  mankind  that  such  erroneous 
notions  prevail  in  regard  to  a  subject  of  such  "  t^zte?"  import- 
ance to  everybody.  The  probability  of  recovering  conscious- 
ness by  an  individual  buried  in  his  grave,  is  a  most  frightful 
theme  to  contemplate,  and  it  is  a  disgrace  to  the  medical  pro- 
fession that  they  have  not  obtained  clearer  ideas  about  it,  and 
diffused  them  among  the  public.  I  say  this  with  emphasis,  as 
in  several  articles  on  apparent  death,  lately  published  in  the 
leading  daily  papers,  and  some  of  which  were  written  and  sign- 
ed by  medical  men,  all  the  symptoms  mentioned  by  them  were 
utterly  worthless,  and  based  on  the  erroneous  theory  that  a  ces- 
sation of  respiration  and  circulation  was  a  sure  sign  of  death, 
while  the  only  true  and  reliable  symptom  was  not  mentioned  at 
all  in  any  of  these  articles. 

Cases  of  total  suspense  of  these  functions,  and  consequent  re- 
storation, are  abundant  enough  to  dispose  at  once  of  any  theo- 
ries. There  are  even  cases  on  record  in  which  the  victim  of  sus- 
pended animation  was  fully  conscious,  and  heard  all  that  was  go- 
ing on,  felt  that  he  was  laid  out,  and  placed  in  a  coffin,  but  un- 
able to  move  a  member  of  his  body,  or  utter  the  least  sound,  like 
one  under  the  influence  of  an  aggravated  case  of  nightmare. 
We  know  of  a  case  where  such  an  individual  was  after  exhaus- 
tive efforts  at  last  enabled  to  move  a  finger,  this  was  fortunate- 
ly noticed,  at  once  proper  measures  were  taken,  and  life  was 
restored.  How  many  individuals  are  conscious  of  what  is  go- 
ing on  while  they  are  carried  to  the  cemetery  ?  That  is  the 
question.     Who  can  answer  it  ? 

The  theory  referred  to,  that  when  respiration  and  circulation 
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ceases  death  occurs,  being  utterly  false,  it  follows  that  placing 
a  plate-glass  mirror  over  the  face  to  see  if  any  moisture,  is 
condensed  from  the  faintest  breath  ;  the  tying  of  a  strfng 
around  the  finger  to  see  if  it  swells  or  reddens,  the  pinching  or 
puncturing  the  skin,  etc.,  are  all  unreliable,  as  these  tests  only 
indicate  whether  respiration  and  circulation  are  suspended  or  not. 

My  theory  is  that  the  beginning  of  true  death  is  the  cessa- 
tion of  those  functions  which  prevent  the  ordinary  chemical  re- 
actions from  exerting  their  full  play  in  the  body.  The  reactions 
are  decomposition,  decay,  putrefaction,  and  they  will  show 
themselves  soon  enough  at  the  place  where  they  always  begin, 
the  abdomen  ;  a  greenish  discoloration  in  the  region  of  the 
stomach,  is  the  earliest  sign  which  will  usually  appear  before 
the  slightest  odor  makes  itself  manifest.  As  this  sign  is  abso- 
lutely reliable,  we  wish  that  a  law  had  been  enacted  forbid- 
ding the  putting  of  bodies  upon  ice,  and  especially  prohibiting 
burials  before  this  important  symptom  is  observed  in  a  corpse, 
so  as  to  prevent  the  terrible  possibility  of  a  revival  after  burial. 

In  a  recent  murder  case  I  was  willing  to  appear  on  the  side 
of  the  defense,  not  for  the  reason  of  any  morbid  sympathy 
with  the  defendant,  but  for  the  purpose  of  bringing  the  above 
ideas  before  the  public.  Four  hours  after  the  crime,  the  woman 
was  found  uninjured,  but  with  suspended  respiration  and  circu- 
lation. In  place  of  applying  means  of  restoration,  that  would 
have  given  the  woman  the  advantage  of  the  doubt,  and  a  chance 
for  life,  which,  even  if  it  was  but  one  in  a  thousand,  was  worth 
trying,  an  undertaker  was  sent  for  who  put  the  body  upon  ice  ; 
if  this  was  not  enough  to  freeze  the  last  spark  of  vitality  out 
of  the  body,  a  post  mortem  did  the  rest,  and  made  death  sure. 
Since  the  'post  mortem  showed  the  blood  to  be  still  fluid,  the 
probability  of  restoration  by  a  proper  treatment  appears  to  have 
been  much  greater  than  we  should  suppose  it  to  be  if  they  had 
found  the  blood  coagulated. 

That  four  hours  are  not  long  enough  to  warrant  us  in  giving 
up  attempts  to  restore  life  has  been  proved  over  and  over  again. 
Such  a  case  is  on  record  in  which  efforts  for  eight  hours  re- 
stored life,  namely,  twelve  hours  after  suspension  of  animation  ; 
while  spontaneous  restoration  after  even  two  days  has  been  re- 
corded in  more  than  one  case. 

Respectfully  yours, 

P.    H.   VAN  DER  WEYPE,  M.  D. 

New- York,  July  29,  1879. 
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I  will  now  give  the  testimony  of  Dr.  Eicliardson  upon 
the  signs  of  death  as  given  in  the  article  *  cited  by  Prof. 
YanderWeyde,  and  a  number  of  very  suggestive  (condensed) 
extracts  upon  the  reanimation  of  animals,  published  very  op- 
portunely for  the  readers  of  this  work. 

DE.    B.    W.    EICHAUDSON's   TESTIMONY. 

The  time  during  which  an  animal  body  may  be  capable  of 
reanimation  depends  upon  whether  the  blood,  and  the  muscular 
fluid,  and  the  nervous  fluids  remain  in  what  I  have  deflned  in 
another  essay  as  the  aqueous  condition  [whether  the  contents 
of  the  muscular  and  nervous  cells  have  remained  fluid],  or  have 
become  pectous  [jelly-like,  from  pectin].  If  aqueous,  the  life- 
restoring  period  may  be  weeks  or  months,  if  decomposition  of 
the  Tissues  does    not    occur  ;    even    after  a  limited    decomposi- 


*  Nature,  May  29th,  1879,  (Macmillan  &  Co.,  Bond  St.,  New  York,  single 
numbers  15  cents.)  It  is  one  of  the  most  interesting,  valuable,  and  sugges- 
tive articles  of  the  prolific  pen  of  Dr.  K.,  and  well  w^orth  to  any  one  all  the 
cost  and  trouble  of  its  perusal.  He  wrote  it  on  account  of  the  printing  by 
the  London  Times  of  an  article  from  the  Brisbane  Courier,  Australia.  It  was 
partially  or  wholly  copied  by  several  New  York  papers.  The  gist  of  it  was 
that  some  chemist  had  discovered  a  subtle  substance  which,  injected  into  the 
ear  of  an  animal  caused  the  suspension  of  its  animation,  then  it  could  be 
frozen  and  kept  in  that  suspended  state  until  a  time  when  it  was  desirable  to 
have  animation  renewed  ;  the  animal  being  thawed  received  also  another 
injection  of  an  antidote,  which  restored  it  to  full  activity.  Thus  animal  food 
could  be  carried  in  prime  order  to  England  or  elsewhere.  The  ear-marks  of 
invention  in  the  story  are  as  conspicuous  as  those  of  a  donkey.  Dr.  Richard- 
son improved  the  opportunity  not  only  to  point  them  out,  but  to  state  what 
had  really  been  discovered  in  regard  to  suspended  animation.  No  one  is  bet- 
ter adapted,  since,  as  he  says  :  On  the  subject  of  suspension  of  animation 
I  have  been  making  experimental  inquiries  for  twenty-five  years,  and  have 
communicated  to  the  scientific  world  many  essays,  lectures,  and  demonstra- 
tions relating  to  it.  In  the  lectures  delivered  last  year  before  the  Society  of 
Arts,  I  dwelt  particularly  upon  the  preservation  of  animal  bodies  for  food, 
and  that  research  must  ultimately  reach  to  a  process  by  which  the  bodies  of 
animals  should  be  kept  in  a  state  of  suspended  molecular  life.  (By  molecular 
he  means  the  compound  or  anatomical  elements  which  constitute  the  several 
Tissues.)  He  remarks  "  My  faith  was  most  shaken  by  the  statement  that  the 
agent  used  to  produce  suspension  of  animation  is  a  secret,  since  men  of  true 
science  know  no  such  word."  A  noble  sentiment  I  He  concludes  the  article 
cited,  by  predicting  that  the  science  of  preserving  life  is  on  the  very  eve  of 
"  GEEAT  EVENTS,  WHICH  THE  POSITIVE  RESULTS  ALREADY  SE- 
CURED DEMONSTRATE  ARE  SURE  TO  COME,  AND  WHICH  IHE 
WORLD  SHOULD  BE  PREPARED  TO  EXPECT,  AND  WITHOUT 
AMAZEMENT    TO    WITNESS." 


tion  there  may  be  reanimation  in  cold-blooded  animals.  But 
if  pectous  change  begins  in  any  of  the  fluids,  it  extends  quickly 
througli  all  the  structures,  and  recovery  is  impossible,  since 
the  pectous  change  in  one  part  will  prevent  the  restoration  of 
any. 

There  are  agencies  which  will  reduce  life  to  the  very  low 
ebb  necessary  for  its  suspension.  Cold  is  the  most  efficient  of 
these  agencies.  At  the  freezing  point  all  vital  acts  may  be 
temporarily  arrested  in  an  animal,  which  may  continue  appar- 
ently dead  for  any  length  of  time,  and  yet,  under  favorable 
conditions,  be  restored.  The  body  of  even  a  warm-blooded 
animal  might  be  brought  down  to  a  condition  so  closely  re- 
sembling death,  that  the  most  careful  examination  may  fail  to 
detect  any  signs  of  life. 

In  a  large  drug-store  a  cat  was  killed,  as  it  was  assumed, 
instantaneously,  and  without  even  a  pang,  by  a  large  dose  of 
Scheele's  acid.  At  night  the  animal  was  still  lying  apparently 
dead,  the  next  morning  it  was  alive  and  well. 

The  wine  of  Mandragora  will  suspend  active  life.  It  was  the 
morion  of  the  ancients,  and  probably  used  by  the  Jewish  women 
to  prevent  the  suffering  of  those  under  torture,  and  perchance  to 
deceive  the  executioner,  and  to  rescue  his  victim. 

I  attended  two  children  poisoned  by  eating  the  berries  and 
leaves  of  nightshade.  They  were  brought  home  insensible,  and 
lay  with  life  suspended  for  seven  hours,  and  then  recovered. 

Pigeons  put  to  sleep  by  the  agency  of  chloral,  had  such  a 
complete  resemblance  to  death  that,  among  our  audience,  in- 
cluding many  physiologists  and  other  men  of  science,  they 
were  thought  to  be  dead.  I  could  not  detect  any  sign  of  life 
in  them,  and  they  were  laid  in  one  of  the  out  offices.  But  the 
following  morning  they  were  alive,  and  as  well  as  ever. 

I  showed  that  the  life  of  a  frog  might  be  suspended  for  nine 
days  [even  for  more  time]  followed  by  recovery  ;  that  suspen- 
sion for  a  shorter  time  could  be  produced  in  a  warm-blooded 
animal  ;  that  its  heart  would  contract  eighteen  hours  after  an 
apparent  death.  The  Nitrite  of  Amyl  prevented  the  pectous 
change,  namely  the  rigor  mortis  of  the  muscles,  the  coagula- 
tion of  the  blood,  and  the  solidification  [or  rigor']  of  the  nerv- 
ous system,  and  while  this  change  was  suspended  recovery  was 
possible. 

Alcohol  is  another  substance  which  holds  the  vital  functions 


in  suspense  for  long  periods  of  time,  tlie  muscles  retaining  their 
excitability.  In  case  of  animals  killed  hj  alcohol,  in  combina- 
tion with  cold,  two  influences  which  act  powerfully  in  the 
same  direction,  I  found  that  the  muscular  excitability  could 
be  retained  at  freezing  point  for  several  hours.* 


*  A  few  clays  since,  the  writer  was  by  chance  riding  in  an  omnibus  wagon, 
along  an  avenue,  on  the  bluff  overlooking  a  beach,  when  it  was  stated  by  the 
driver  that  the  crowd  that  we  saw  on  the  beach  was  around  a  man  drowned 
about  an  hour  before,  "a  man  of  no  account,  not  one  of  the  visitors,"  he  said. 
I  considered  it,  as  Dr.  Garrish  remarks,  "  the  bounded  duty  of  every  man  to 
do  all  in  his  power  to  save  life,  it  matters  not  whose  it  is."  I  therefore  got 
out  to  view  the  body.  I  saw  nothing  to  discourage  the  idea  of  restoration,  ex- 
cept that  two  policemen  were  afraid  to  allow  the  body  to  be  moved  until  the 
Coroner  came.  They  were,  however,  such  well-disposed  men  that  after  half  an 
hour's  persuasion  they  concluded  to  take  the  risk.  One  went  to  find  a  place, 
and  the"^  other  directed  the  carrying  of  the  body  to  a  carriage-house  of  one  of 
the  hotels.  All  the  circumstances  were  unfavorable,  but  we  did  the  best  we 
could.  Blankets  were  brought  and  laid  under  and  over  him,  and  other  parties 
brought  water,  sometimes  hot  enough,  but  mostly  merely  warm.  The  Coroner 
soon  came.  He  was  a  kind-hearted  gentleman,  who  at  once  rendered  all  the 
assistance  in  his  power,  as  did  all  about  us.  After  we  had  worked  an  hour, 
word  came  to  us  that  the  man  had  been  intoxicated  all  the  forenoon,  and  was 
so  when  he  went  into  the  water.  At  once  several  very  peculiar  indications 
were  explained.  I  had  no  longer  a  full  expectation  of  restoration  ;  although  I 
considered  it  proper  to  continue  my  efforts  longer,  since  they  might  do  good, 
perchance,  while  they  could  do  no  harm.  An  hour  and  a  quarter  mere  was 
thus  spent  when  the  indications  became  quite  distinct,  as  I  then  thought,  that 
he  could  not,  under  the  circumstances,  be  restored,  although  life  was  not  then 
extinct.  It  was  alcohol  only,  and  its  continued  depressing  effect  upon  the  cen- 
tres, which  prevented  his  restoration.  He  was  a  very  finely  formed  man,  stal- 
wart, good  face,  good  head,  and  a  handsome  eye.  I  dishked  exceedingly  to 
give  him  up.  It  was  very  unpleasant  to  think  of  his  dying  as  he  did.  But,  al- 
though I  could  send  the  heat  into  his  Nervous  Centres,  (it  was,  however,  an 
hour  and  a  half  before  his  throat  was  blood  warm,)  yet  I  could  not  get  the 
alcohol  out  of  them,  that  curse  of  mankind  was  too  powerful. 

After  much  reflection  and  profound  consideration  of  Dr.  Eichardson's  re- 
marks upon  alcohol  in  connection  with  cold  (exactly  this  case),  I  must  ac- 
knowledge that  I  feel  compunctions  for  not  having  done  my  whole  duty,  since 
in  time  the  effects  of  the  alcohol  might  have  passed  away,  and  given  the  nerv- 
ous centres  a  chance  to  recover.  True,  rigor  had  occurred  in  the  muscles  of 
his  jaws  (why  does  it  appear  there  first  ?)  before  I  saw  him.  But  I  do  not 
see  the  correctness  of  the  usual  conclusions  drawn  from  that  fact.  There  were 
also  reasons  for  desisting  from  further  effort,  that  delicacy  forbids  me  to  men- 
tion. If,  again,  I  had  known  the  Coroner  as  well  when  we  met  as  v^'hen  we 
parted  (he  is  a  very  humane  man,  a  true-hearted  gentleman),  my  course  would 
have  been  different  from  what  it  was,  and  the  result  might  have  been  different : 
I  should  have  thought  only  of  my  duty  to  the  drowned  person.  I  have  re- 
solved not  again  to  have  myself  to  blame.  I  will  act  as  I  think  I  ought,  and 
demand  the  best  aid  that  can  be  had. 


See  also  Dr.  Van  der  Weyde's  quotation  about  cats  and 
fish,  upon  page  iv. 

ARE     "PECTOUS    CHANGES"    FATAL. 

I  cannot  agree  with  Dr.  Richardson  that  "  pectous 
changes  "  {rigor  of  muscles  ■  and  nerves,  and  the  clotting  of 
blood)  are  the  last  steps  of  departing  life,  obstinately  re- 
fusing to  be  recalled.  True,  death  is  usually  preceded  by 
them,  but  not  always,  nor  are  they  always  followed  by 
death.  Dr.  Richardson,  in  one  of  his  lectures,  mentions  a 
yery  interesting  case  of  an  animal  frozen  after  rigor  had  ap- 
IDcared,  which  had  disajDpeared  when  the  animal  was  care- 
fully thawed,  and  its  animation  was  soon  restored.  There 
is,  then,  no  necessary  connection  nor  relation  between  these 
changes  and  death,  and  the  conclusion  that  there  is  has 
been,  I  think,  too  hastily  drawn.  Indeed,  Dr.  R.,  in  this 
article,  says  : 

"  Much  is  known  by  science  in  respect  to  the  suspension  of 
life  by  artificial  means.  Cold  and  other  agents  have  this  power. 
They  also  are  antiseptic,  indicating  that  whatever  suspends  life, 
also,  by  some  necessity  or  correlative  influence,  suspends  putre- 
faction. Hence,  I  draw  the  inference,  that  the  structures  of  ani- 
mals can  be  preserved  in  some  form  of  suspended  life." 

As  the  children  say  in  j)laying  "  Hide  the  Thimble  " 
when  one  is  very  near  the  hidden  thing,  "he  is  very  warm." 
It  is  hopeful  that  he  will  soon  be  "  hot  "  enough  to  see 
and  unfold  to  us  the  whole  matter,  and  how  to  j)roceed  for 
the  full  attainment  of  our  desire  and  hope. 

But  Dr.  CarxDenter,  one  of  the  most  eminent  of  x^liysiolo- 
gists,  also  writes  : 

"  Probably  coagulation  of  the  blood  is  the  last  act  of  its 
vitality,  as  the  rigor  of  the  muscles  is  the  last  effort  of  theirs." 

Indeed,  all  agree  that  these  "  pectous  changes  "  must 
vanish  before  the  seal  of  death  is  absolute,  and  before  putre- 
faction   or    dissolution    can    appear.      It    follows,    then,    that 
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tliese  changes  are  witnesses  of  life,  not  of  death,  are  prod- 
ucts of  life,  and  not  the  work  of  death.  But  does  any  one 
yet  know  anything  about  the  conditions  of  their  manifesta- 
tions ?  Are  they  the  result  of  chemical  action,  or  of  defi- 
cient or  of  intensified  vital  action  ?  May  not  these  be  the  best 
forms  in  which  life  can  fortify  itself  for  holding  out  the 
longest  time  possible  ?  If  such  is  the  case,  what  a  grave  mis- 
take has  been  made  in  assuming  that  they  are  the  sure  fore- 
runners of  impending  death.  How  do  we  know  that  these 
"pectous  changes"  are  not  manifestations  of  a  high  vital  con- 
dition ?  One  fact  points  that  way  almost  conclusively.  If 
exhaustion  have  preceded  them,  6r  if  a  person  is  feeble, 
their  advent  is  speedy,  and  its  continuance  is  of  short  dura- 
tion. The  rigor  also  commences  in  the  muscles  of  the  jaw, 
as  it  does  in  case  of  lock-jaw.  Why  is  that  ?  Shall  we  then, 
knowing  so  little,  act  upon  any  mere  assumption  that  will 
prejudice  our  efforts  for  the  restoration  of  the  suffocated  ? 
How  often  the  wrong  use  of  words  leads  to  the  most  erro- 
neous conclusions,  especially  unfortunate  in  the  case  of  rigor 
mortis,  the  stiffness  of  death,  which  should  have  been  named, 
it  seems,  just  the  opposite,  rigor  viice,  the  stiffness  of  life. 

However  indefinite  this  brief  discussion  has  otherwise 
been,  two  things  of  the  very  greatest  importance  have  been 
definitely  and  conclusively  settled  by  it  :  (1)  Death  cannot 
be  assumed  to,  impend  before  the  "  pectous  changes"  have 
occurred.  (2)  Until  at  least  they  disappear,  life  continues. 
"While  there  is  life  there  is  hope,"  is  an  old  jDroverb  that  I 
believe  is  most  appropriate  just  here. 

WHAT    SHOTJLD    BE    DONE. 

If  these  "  pectous  changes  "  are  so  unpropitious  as  Dr. 
Eichardson  and  Dr.  Carpenter  fear,  we  want  to  learn  how 
to  dissolve  their  spell. 

Dr.  Eichardson  instructs  ns  that  the  Nitrite  of  Amyl  sus- 


pended  animation,  and  the  tendency  to  "  pectoiis  changes  ;" 
he  also  instructs  us  that  at  least  in  one  instance  freez- 
ing dissolved  them.  There  is  much  food  for  thought  in 
these  facts.  What  did  Nitrite  of  Amyl  do  that  postponed 
the  "  pectous  changes  "  ?  What  did  the  freezing  do  that 
broke  their  spell  ?  There  is  evidently  much  to  learn  that 
is  promising  to  human  welfare. 

Orfila  states,  and  he  has  had  the  widest  opportunity  for 
observation,  that  he  has  found  but  one  case  among\  the 
drowned  in  which  the  blood  was  coagulated — a  strong  testi- 
mony that  they  were  not  dead.  He  does  not  say  how  long 
this  condition  lasted.  It  must  have  been  remarkable.  This 
suggests  that  in  drowning  the  clotting  of  the  blood  is  sus- 
pended as  a  provision  for  restoration  ?  Was  it  prevented  by 
want  of  oxygen  in  the  blood,  by  cold,  or  by  some  hidden  in- 
fluence ?  Orfila  says,  that  there  was  one  case  in  which  the 
blood  was  pectous.  Shall  such  or  any  other  "  pectous 
changes"  deprive  a  jDerson  of  the  "benefit  of  the  doubt"? 
Certainly  not.  Sure  proofs,  at  le^t,  of  continued  life,  they 
may  be  reserved  or  preservative  forces,  and  it  may  be  that 
their  termination  is  at  the  very  "nick  of  time"  when  efforts 
for  restoration  will  be  most  easily  crowned  with  success. 

A  reliable  gentleman  of  my  acquaintance  told  me  that 
where  he  lived  jDeople  were  in  the  habit  of  x^utting  a  quart 
of  minnows  (small  fish  for  bait)  into  a  two  quart  jug,  filling 
it  with  water,  stopping  it  tightly  with  a  cork,  and  thus  keep- 
ing them  until  they  were  wanted.  Upon  taking  them  out  of 
the  jug,  they  appeared  lifeless,  but  upon  throwing  them  into 
water,  in  a  few  minutes  they  were  as  lively  as  ever.  They 
were  xDractically  drowned,  that  is  suffocated,  by  having  so 
little  water  that  the  oxygen  in  the  air  in  the  jug  was  ex- 
hausted in  a  few  minutes  at  most,  and  animation  could  exist 
no  longer.  Did  suffocation  prevent  "  pectous  changes  "  in 
them  for  hours,  or  even  for  days  ? 


THE    ONLY '  RELIABLE    SIGNS    OF    DEATH. 

It  appears,  then,  that  the  only  sure  signs  of  death  on 
■which  all  agree,  are  those  stated  by  Prof.  VanderWeyde. 
Until  those  indubitable  signs  are  evident,  in  all  cases  in 
which  a  person's  death  is  caused  by  accident,  unattended 
with  destructive  violence,  active  efforts  toward  recovery — 
prolonged  and  hopeful  beyond  any  reason,  and  even  againi^t 
all  hope,  as  most  will  now  think — should  be  perseveringly 
made.  Eight  hours  and  a  half  were  required  in  one  known 
case.  Why  not  nine,  or  twice  nine  hours,  in  another  ?  Ke- 
view  Dr.  Eichardson's  cases,  and  let  them  impress  how  long- 
animation  can  be  suspended  before  it  is  ready  to  be  restored, 
— twelve  or  more  hours.  He  also  remarks  upon  the  "unex- 
plained feat  of  the  prolonged  living  burial  of  the  East  Indi- 
an Fakirs."  If  animation  can  be  so  long  suspended  before 
it  is  ready  to  be  restored,  why,  when  it  is  suspended  by  suf- 
focation, will  it  not  come  at  our  proper  call  and  persuasion  ? 
If  it  will  not  wait  upon  us,  we  must  wait  upon  it ;  but  wait 
with  the  most  active  persuasive  efforts  that  we  can  make. 
Let  every  thing  be  done  that  would  be  done  if  every  one 
felt  sure  that  the  person  was  alive,  and  ready  to  respond  to 
restoring  efforts  as  soon  as  possible.  Let  him  be  regarded  as 
a  watch  that  has  stopped  but  is  not  broken,  not  needing  re- 
pair, but  merely  by  heat  and  like  simple  treatment  to  be  set 
agoing. 

It  is  not  to  our  credit  that  we  do  not  know  how  to  re- 
store all  who  are  restorable  ;  it  is  discreditable  to  our  intelli- 
gence, or  to  our  humanity,  that  so  few  of  the  suffocated  are 
restored,  while  it  is  disgraceful  that  no  attempt  is  usually 
made  to  restore  them,  and  that  it  is  certain  that  many  easily 
restorable  are  left  to  die  above  ground  or  are  buried  alive. 

So  many  of  those  dying  from  age  or  sickness  which  was 
fatal,  have  been  reanimated  for  a  few  minutes,  or  for  a  few 
hours,    that  it   is  always  wise  and   safe  to   keep   the    person 


warm  until  the   certain   signs  of    death  are  indisputable  ;    it 
is  then  soon  enough  to  chill,  freeze,   or  to  embalm  the  Body. 

ADDITIONAL    AND    CONCLUSIVE    PKOOF. 

As  the  modern  advocacy  of  restorability  of  many  of  those' 
assumed,  without  complete  reasons,  to  be  dead,  has  been 
criticised  as  sensational,  even  the  admirable  paper  of  Dr. 
Richardson  having  been  so  stigmatized,  I  will  extract  some 
testimony  from  that  gravest  of  authorities,  and  the  furthest 
possible  from  being  sensational,  Taylor's  3Iedical  Jurispru- 
dence, a  work  of  great  repute  among  all  the  members  of  the 
medical  and  of  the  legal  profession  : 

"  This  question  [when  does  death  occur  ?]  is  of  great  import- 
ance in  relation  to  the  drowned.  The  insensibility  resulting 
from  drowning  will  give  to  a  body  immersed  only  a  few  mo- 
ments the  appearance  of  death  ;  but  we  are  not,  therefore,  to 
desist  from  applying  every  means  in  our  power  to  restore  ani- 
mation. It  is  only  an  act  of  humanity  that  means  should  be 
applied  without  delay,  even  to  persons  who  have  remained  so 
long  in  water  as  to  afford  little  hope,  physiologically  speaking, 
of  ultimate  restoration.  A  man  who  neglects  the  use  of  such 
means,  consigns  the  body  to  certain  death  ;  while  by  the  right 
course  he  may,  even  unexpectedly  to  himself,  resuscitate  a  fel- 
low man.  Hence,  we  must  not  allow  ourselves  to  be  influenced 
in  the  treatment  of  the  drowned  by  the  period  at  which  death 
ordinarily  occurs.  The  susceptibility  to  restorative  efforts  may 
be  different  in  different  persons.  *  ^  *  *  One  of  the 
most  remarkable  cases  on  record  is  that  of  Dr.  Douglass.  The 
individual  had  been  under  water  fourteen  minutes  ;  no  signs 
of  animation  were  seen  until  the  treatment — which  was  simply 
the  application  of  heat  and  constant  friction — had  been  persist- 
ently used  for  eight  hours  and  a  half  ;  then  the  [apparent]  re- 
suscitation began  to  be  fully  established.  There  is  no  doubt 
that  this  case  would,  by  most  persons,  have  been  abandoned  as 
hopeless  long  before  this  period.  Perhaps  many  have  been  lost 
[buried  alive]  who  were  restorable  under  perseverance." 

DR.     TAYLOE's    method     OF'  EESUSCITATION. 

Let  us  now  see  what  restorative  method  this  eminent 
Medical  Jurist  recommends  : 
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"  (1)  Wipe  tlie  body  dry.  (3)  Keep  tlie  head  and  shoulders 
raised,  (3)  Restore  the  warmth  of  the  body  by  hot  blankets, 
bottles  of  water,  or  bags  of  sand,  or  by  a  hot  water  or  air 
bath  ;  apply  heat  especially  to  the  feet  and  region  over  the 
stomach.  (4)  Apply  stimulants  (ammonia,  etc.)  cautiously  to 
the  nose.  (5)  Having  cleared  the  nostrils  and  throat,  move  the 
chest  to  excite  respiration.  (6)  Rub  trunk  and  limbs,  with  hot 
flannel,  wet  with  stimulating  embrocations. 

Much  difference  of  opinion  exists  about  the  propriety  of  at- 
tempting artificial  respiration,  Mr,  Woolley,  a  medical  assistant 
of  the  Humane  Society,  of  great  experience,  denies  its  utility. 
In  his  successful  cases  he  has  not  inflated  the  lungs.  He  is  cor- 
roborated by  Dr.  Douglass  [case  above  cited].  It  is  commonly 
tried,  and  it  is  said  successfully  ;  but  at  the  same  time  other 
means,  which  alone  have  proved  effective,  have  been  used. 
Hence,  it  is  difficult  to  say  what  share,  if  any,  inflation  had.  It 
should  never  be  allowed  to  interfere  with  the  means  used  for 
warming  the  person," 

CONCLUSIVE    PEOOF    FOE    THE    HEAT    METHOD. 

Are  not  the  coincident  views  of  Dr.  Taylor,  and  those  of 
tlie  author  of  this  book  very  striking  and  remarkable  ?  Does 
it  not  seem  almost  certain  that  one  has  plagiarized  ?  As 
Dr.  Lambert  successfully  applied  the  "  heat  method  "  as 
early  as  1843,  he  cannot  be  accused.  But  as  the  book  from 
which  the  above  quotations  were  taken  was  issued  in  1845, 
Dr.  Taylor  is  certainly  excused  from  having  adopted  "  Dr. 
Lambert's  theory"  (as  it  has  been  wrongly  named,  since,  if 
it  was  discovered  by  him,  it  has  also — he  was  and  is  glad  to 
find — been  discovered  and  successfully  used  by  numerous  oth- 
er persons  before  and  since  his  use  of  it,  showing  that  it 
is  "  Nature's  theory,"  or  rather  method.)  Dr.  Lambert  as- 
sures the  reader  that,  until  a  few  days  ago,  he  had  never 
read  a  word  nor  an  extract  from  the  cited  volume,  to  which 
he  is  more  than  glad  that  his  attention  has  been  called.  He 
obtained  his  ideas  as  Dr.  Taylor  did  his,  from  Nature  and 
from  facts,  coincident  with  his,  though  world-wide  apart 
from    them.      Since    the    conclusions,    so    nearly    alike,    were 
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reiiclied  inclei3endently,  it  is  impossible  that  tliey  should  not 
be  reliable,  and  it  seems  to  be  impossible  that  any  mind  can 
resist  this  argument. 

AUTHOEITY    FOR    AETITICIAL    EESPIEATION. 

We  must  not,  however,  overlook  Prof.  Yan  der  Weyde's 
oi^inion  in  favor  of  artificial  respiration.  He  says  that,  in 
his  experiments  upon  animals  having  their  animation  sus- 
pended, "a  few  puffs  of  air  into  their  lungs  always  at  once 
excited  the  action  of  the  heart,  and  of  natural  respiration." 
He  thinks  that  a  box  inclosing  the  Body  from  the  neck 
down  and  with  means  for  exhausting  and  returning  its  con- 
tained air,  should  be  made  and  tried,  compelling  the  inhaling 
(in  hauling)  and  expulsion  (ex-press-ion)  of  air  into  and  out 
of  the  lungs  more  completely  and  naturally  than  any  other 
artificial  way  can  do.  This  would  also  tend  to  draw  the 
blood  from  the  head,  in  which  often  there  is  congestion. 
If  the  air  is  hot,  it  would  also  very  effectively  tend  to  warm 
the  internal  parts  of  the  body.  Let  the  idea  be  materialized 
and  tried. 

Dr.  John  William  Draper,  one  of  the  most  eminent  of 
the  world's  chemists,  also  thinks  highly  of  artificial  respira- 
tion.     He  sa,j8  : 

"  In  restoration  from  drowning  the  success  turns  wholly  up- 
on the  re-establishment  of  the  arterialization  of  the  blood  ;  that 
accomplished,  circulation  is  restored.  I  believe  that  in  many 
cases  in  which  now  there  are  failures,  there  would  be  success, 
if  instead  of  atmospheric  air,  pure  oxygen,  or  protoxide  of  ni- 
trogen were  used  in  artificial  respiration." 

Dr.  Draper  is  the  best  man  in  the  world  to  try  the  ex- 
periment, and,  if  successful,  to  bring  it  effectively  before 
the  public. 

Dr.  B.  W.  Eichardson  also  favors  artificial  respiration, 
and  his  is*a  very  weighty  opinion.     See  article  cited  : 

"  The  action  of  nitrous  oxide  gas  upon  a  rabbit  was  shown 
to    a   large    audience.      The  animal  was    removed    a    little    too 


late  ;  it  liad  ceased  to  breathe,  and  was  to  all  appearance  dead. 
By  the  use  of  a  double-acting  bellows  respiration  was  restored. 
In  about  six  minutes  the  animal  leaped  into  life  [animation]  as 
if  it  had  been  asleep,  exciting,  even  in  that  cultivated  [medic- 
ally] audience,   great  surprise." 

"  An  intoxicated  man  fell  into  the  water  on  account  of  the 
ice  breaking.  He  was  taken  out  apparently  dead,  but  under 
artificial  respiration,  carried  out  by  my  friend,  Dr.  Belgrave,  he 
was  restored  to  consciousness  and  lived  several  hours." 

Dr.  Taylor  also  remarks  : 

"  Many  rescued  from  the  water  alive  have,  in  spite  of  the 
usual  restoratives,  after  some  minutes  or  hours,  died  ;  exhaus- 
tion being  induced  by  struggles,  or  by  the  cold  medium,  or 
by  both."  * 

I  am  inclined  to  think  that  in  these  cases  sufficient  care 
was  not  taken  to  warm  the  body  thoroughly.  All  will 
remember  how  difficult  it  has  been  for  them  to  become 
warmed  through  when  thoroughly  chilled.  How  much  more 
difficult  it  must  be  in  case  of  suffocation  ?  This  is  too  often 
forgotten. 

The  Body  will  need  warming  for  a  very  considerable 
time  after  animation  occurs,  or  after  being  taken  from  the 
water,  thougli  not  drowned.  The  great  length  of  time  re- 
quired for  restoration  in  some  cases  is  doubtless  owing  to 
the  time  required  for  heat  to  reach  the  centres  ;  but,  as  in 
the  suspensions  of  animation  by  drugs  in  the  cases  given, 
much,  time  elapsed  before  the  animal  was  ready  to  recover, 


*  I  must  not  fail  to  interject  one  testimony  of  Dr.  Taylor  :  "  Many  per- 
sons fall  into  the  water  and  appear  to  be  drowned  whose  death  [whose  cause 
of  death]  have  actually  preceded  their  submersion  ;  they  died  from  fright, 
or  terror  [causing  syncope],  or  from  their  heads  striking  bard  bodies,  or  even 
the  water,  or  from  receiving  a  shock  at  the  pit  of  the  stomach,  or  in  the 
region  of  the  heart.  In  Paris,  of  one  hundred  who  fell  into  the  water,  deaths 
were  caused  by  asphyxia  [suifocation],  pure,  25  ;  asphyxia  and  syncope,  or 
cerebral  congestion,  62.5  ;  syncope,  apoplexy,  or  concussion,  12.5."  When, 
therefore,  we  find  a  person  apparently  drowned,  we  must  inquire  what  the  real 
cause  of  the  appearance  is. 


so  it  may  be  in   some  cases   of  suffocation,  that  time  is  an 
element  or  factor  in  the  recovery. 

LET    SOMETHING    BE    DONE. 

While,  therefore,  I  am  of  the  opinion  at  present  that  the 
application  of  heat  to  the  suffocated  is  the  only,  and  it  is 
certainly  the  first,  thing  necessary  to  be  done,  I  think  there 
is  no  harm  in  discussing  all  sides  of  this  question,  nor  in 
trying  any  experiment  that  any  authoritative  person  suggests. 
Results  cannot  be  made  worse  than  they  are,  nor  can  the 
crassic  ignorance  be  more  absurd  than  it  is  now.  A 
friend,  a  doctor,  the  other  day,  said  that  a  x^atient  told  him 
that  when  his  mother  died  they  put  all  the  ice  that  they 
could  about  her  for  two  days,  yet  could  not  make  her  cold, 
and  were  obliged  to  bury  her  while  yet  warm.  What  an  as- 
tounding fact  ! 

A  gentleman  whom  I  have  known  as  a  reliable  man  for 
years,  told  me  that  a  lady  living  near  him  a  few  years  ago, 
died  in  the  evening,  as  her  doctor  and  her  family  thought. 
She  was  laid  out  in  the  parlor,  the  upper  sashes  a  little 
lowered,  and  the  family  retired.  Waking  in  the  morning 
they  heard  a  noise  in  the  parlor,  and  hurrying  in,  found 
their  mother  sitting  up  and  asking  why  she  had  been  left 
there  alone  and  clothed  so  thinly  in  the  chill  night  air. 
She  is  ahve  and  well  to-day.  If  she  had  been  subjected  to 
the  ice  treatment,  where  or  when  would  she  have  come  to 
consciousness  ? 

Dr.  Richardson's  experiments  (article  cited)  tend  to  prove 
that  ice  or  cold  sometimes  preserves  the  Tissues,  as  he 
thinks,  in  a  condition  for  restoration,  that  is  non-p»ectous, 
but  cold  certainly  prevents  self-restoration. 

A  lawyer  recited  to  me  a  case  that  he  read  some  twelve 
years  ago  in  the  London  Lancet  A  person  taken  from  the 
water  a  considerable  time  after  being  drowned,  was,  for  some 


reason  not  mentioned,  laid  uiDon  a  "  dung-heap  "  near  by. 
Fortunately  it  was  actively  decomposing,  and  its  kindly  beat, 
and  that  of  the  sun  restored  the  man,  to  the  astonishment 
of  the  bystanders  who  had  gathered  to  bury  him.  What 
w^ould  have  been  his  chance  if  he  had  been  put  upon  ice  ? 
It  might  have  preserved  his  restorability,  and  if  heat  cannot 
be  had  for  a  long  time,  and  the  ice  can  be  had  at  once,  it 
may  be  useful  ;  it  obviously  destroys  all  chance  of  self- 
restoration,  the  cases  of  which  are  too  numerous  to  have  its 
probability   disregarded. 

But  all  ways  of  restoration  and  preservation  must  be 
studied  and  tried  until  this  most  important  of  all  subjects 
is  fully  investigated,  and  all  the  facts  obtained,  so  that  com- 
plete and  reliable  directions  may  be  given  for  all  restorable 
cases, 

•  (There  is  some  probability  that  this  will  be  done,  now 
that  it  is  an  object  to  ship  live  animals  in  the  best  condi- 
tion to  England  and  elsewhere.) 

GOOD    EESULTS    TO    COME. 

When  this  good  time  comes,  ignorant  coroners,  selected 
for  political  reasons,  undertakers  desirous  of  double  profit, 
and  doctors  who  do  not  know  the  true  signs  of  death,  will 
not  any  more  be  allowed  to  decide  life  and  death  questions. 

It  is  getting  altogether  too  common  to  have  a  villain  steal 
his  way  into  a  house,  and  by  chloroform  stifle,  or  by  a  warm 
wet  cloth  applied  over  the  nose  and  mouth  smother,  in  one 
moment's  time,  those  whom  he  wishes  to  rob,  and  who 
when  found  are  called  dead  ;  and  consequently,  no  efforts  are 
made'  to  resuscitate  them. 

Prof.  Van  der  Weyde  very  properly  and  correctly  testified 
in  a  case,  in  which  the  autopsy  even  did  not  show  a 
single  positive  indication  of  death,  but  did  give  strong  nega- 
tive indications  of  life,  the  blood  being  fluid,  etc.  The  very 
knife   should  have  made  a  pause  upon  that  revelation  alone. 


To  many  these  words  may,  doubtless  will,  seem  sensa- 
tional ;  but  to  one  who  has  (as  the  writer,  under  a  stroke 
of  lightning  has)  been  incapable  of  motion  yet  able  to  per- 
ceive distinctly  that  those  around  accepted  his  compulsory 
quietude  as  a  sure  sign  of  death,  and  of  course  exx)ecting 
his  speedy  burial,  the  idea  of  any  person  being  buried  or 
cut  up  alive  is  the  most  horrible  that  can  be  imagined. 

It  is  all  very  well  to  turn  on  the  heel,  and  say  that  the 
person  is  dead.  It  saves  trouble  and  also  avoids  the  be- 
trayal of  ignorance  of  how  to  conduct  a  restoration.  But  is 
it  not  the  duty  of  an  intelligent  man,  and  of  one  who  ought 
to  be  intelligent,  to  make  every  effort,  and  to  exhaust  every 
resource,  even  against  hope  ?  Eeader,  what  you  would  that 
others  should  do  for  you  do  you  the  same  for  them. 

Dr.  J.  P.  Garrish,  an  eminent  x)hysician  of  this  city, 
which  has  the  honor  of  his  nativity,  in  a  very  interesting, 
useful,  and  well-argued  paper  upon  drowning,  read  before 
the  Farmer's  Club,  says  : 

"  When  the  deaths  from  drowning  in  this  city  for  one  year 
amount  to  177,  and  to  134  for  the  eight  months  following,  and 
in  the  whole  United  States  to  thousands  yearly,  will  not  each 
one  of  us  endeavor  to  instruct  ourselves  and  all  of  our  citizens 
in  the  proper  means  for  restoration  ?  I  deem  it  the  duty  of 
every  citizen  to  instruct  himself  in  some  measure  in  regard  to 
what  should  be  done  in  emergencies  like  those  mentioned.  It^ 
is  the  bouDden  duty  of  every  good  citizen  to  learn  the  most 
approved  methods  to  be  put  in  practice.  We  should  under  all 
circumstances  do  all  in  our  power  to  save  life,  whether  the  per- 
son be  high  or  low,  I  have  heard  it  said  by  an  idle  spectator, 
'  perhaps  it  is  no  matter  if  he  does  die,  he  may  be  of  no  use  in 
the  world.'  I  hope  and  trust  that  I  shall  always  believe  that 
there  is  some  good  in  every  man,  something  worth  saving." 

Those  are  the  noble  and  practical  sentiments  which 
should  actuate  every  man,  certainly  every  one  who  has  had 
the  privilege  of  being  educated  in  that  i^rofessional  knowl- 
edge the  object  of  which  is  to  promote  the  welfare  of  man. 


EULES  FOR  RESTORATION. 


Haying  tlms  demonstrated  much  beyond  what  was  neces- 
sary, except  for  the  importance  of  the  subject,  and  beyond 
the  possibility  of  cavil  by  the  most  captious  and  carping 
disposition,  that  in  plants  and  brutes,  and  not  less  in  man, 
life  can  be  and  has  been  suspended  for  long  periods,  yet 
was  perfectly  restored  by  self-animation,  or  by  the  persever- 
ing aid  of  others,  it  remains  to  point  out  the  ways  in  which 
our  efforts  should  be  directed  for  the  accomi^lishment  of  res- 
toration. 

CONDITIONS. 

It  is  proper  to  warn  the  person  who  uses  his  efforts  in 
the  attempt  to  save  those  who  are  suffocated,  that  it  is  often 
quite  impossible,  with  our  present  knowledge,  to  discern  be- 
tween simple  drowning,  and  drowning  complicated  in  various 
ways  that  will  prevent  recovery.  The  inheritance  of  great 
vitality,  and  the  possession  of  excellent  health,  promoted  by 
excellent  habits,  is  as  favorable  as  the  inheritance  of  an  in- 
ferior constitution,  being  affected  by  lurking  disease,  having 
bad  habits,  or  receiving  a  blow  when  falling  into  the  water, 
is  unfavorable.  A  strong  constitution  tends  to  prevent 
fright,  so  does  skill  in  swimming,  (which  every  one  should 
learn),  giving  courage  when  falling  into  the  water,  as  much 
as  a  weak  constitution  and  inability  to  swim  induces  ""palsy- 
ing fright."  If  a  person  has  a  head  narrow  through  the 
base,  in  the  region  near  the  ears,  and  a  small  flat  chest,  es- 
pecially if  one  side  of  his  head  and  trunk  is  decidedly  small- 
er than  the  other,  appearing  as  if  it  had  been  at  best  half 
paralyzed,  the  case  is  not  very  promising.  Persons  who 
have  fatal  diseases  either  incipient  or  which  have  progressed, 
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are  as  likely  to  fall  into  tlie  water  as  the  hearty,  perhaps 
more  so,  and  will  be  certainly  more  apt  to  drown.  Such  will 
not  only  be  more  apt  to  be  frightened,  but  the  fright  will  be 
much  more  likely  to  be  fatal.  Yet  again,  in  many  such 
cases,  restoration  will  only  require  more  time.  The  syncope 
of  mere  fright  will  not  usually  be  fatal  if  time  enough  is 
used  in  restoration.  But  as,  in  the  absence  of  evident  de- 
structive injury,  it  is  impossible  to  say,  before  the  signs  of 
death  appear,  who  is  and  who  is  not  restorable,  the  drown- 
ed must  always  have  the  "  benefit  of  the  doubt,"  and  perse- 
vering efforts  must  be  made  for  his  restoration. 

THE    THEEE    RULES. 

The  first  rule  is  to  produce  and  to  maintain  proper  tem- 
peratures in  the  body  ;  if  a  part  is  too  warm,  cool  it  ;  if 
too  cool,  warm  it. 

The  second  rule  is  to  try,  after  producing  projDcr  temper- 
atures, not  before,  to  induce  circulation  and  the  heart's  ac- 
tion. 

The  third  rule  is  to  try   and  excite  breathing. 

These  three  rules  include  all  that  can  be  done  toward  re- 
storing suspended  animation,  no  matter  from  what  cause  or 
in  what  way  it  has  been  brought  about. 

How  shall  these  three  things  be  done,  is  the  sole  ques- 
tion. 

It  has  evidently  been  ordained  in  the  structure  of  man, 
that  as  all  sorts  and  conditions  of  men  are  subject,  beyond 
their  control,  to  contingencies  and  their  consequences,  pro- 
ducing suspended  animation,  so  all  sorts  and  conditions  of 
men  should  be,  and  are,  able  to  understand  and  to  control 
the  means  necessary  for  the  restoration  of  animation.  In- 
deed, ingenuity,  tact,  and  common  sense  are,  as  a  rule, 
much  more  important  in  these  cases  than  professional  knowl- 
edge.      Only   occasionally  will  it  be   essential,   yet  it  should 


always  be  had  when  possible.  But  when  that  which  is  sup- 
posed to  be  professional  knowledge  and  skill  proves  to  be  in- 
excusable ignorance,  its  absence  is  preferable. 

KuiiE     I. 

How  to  Cool  the  Body. — If  a  part  is  too  warm,  cool  it  by 
applying  heat  and  friction  to  other  parts,  and  to  itself  ap- 
ply cold  air,  water,  ice,  metal,  or  the  spray  of  ether,  or 
other  evaporable  fluid,  aided  by  air  in  motion.  The  run- 
ning of  water  oyer  a  part  rapidly  takes  away  its  heat.  Cop- 
per is  the  best  conductor  of  heat,  and  if  a  thin  strip  of  it 
(tinned)  touches  the  jjart,  and  one  or  both  ends  of  the  metal 
are  kept  in  contact  with  cold  water  or  ice,  or  are  sprayed 
with  ether,  or  the  like  volatile  liquid,  the  heat  will  be  drawn 
away  very  rapidly  and  neatly. 

To  cool  the  whole  body  many  in  summer  seek  the 
streams,  lakes,  or  sea  ;  but  a  cold  tub,  shower,  or  sponge 
bath  at  home,  enjoyed  for  a  suitable  length  of  time,  will 
also  be  serviceable  in  reducing  its  temperature.* 

How  to  Heat  the  Body. — The  ways  of  doing  this  are  multi- 
form. Dr.  Taylor  (page  xv)  specifies  several.  Usually  the 
best  way  is  to  use  the  hot  water  bath. 

A  letter  from  a  Doctor  makes  two  good  suggestions  : 
"  ■)$■***  -^  J  iiave  saved  many 

infants    by    clearing   out  their    throats    and    then    immersing 

*  If  salt  water  is  thought  to  be  advantageous,  put  a  portion  of  salt  into  the 
bath.  A  rule  as  to  how  long  the  cold  bath  may  be  used  is  found  in  the  ac- 
tion of  the  kidneys.  As  soon  as  that  is  hinted,  stop  the  cold  application,  as 
the  kidneys  are  reducing  the  water  of  the  blood  because  the  Body  needs 
heat.  If  a  person  feels  in  the  least  chilly,  let  him  leave  the  bath  at  once,  and 
give  himself  a  good  rubbing  ;  do  not  rest,  but  at  once  get  warmed  in  some 
way.  One  way  of  cooling  the  Body  is  to  wash  the  hands,  arms,  face,  and 
neck  in  ice  water.  Two  quarts  applied  to  the  skin  until  it  is  cool  and  the 
water  warm,  will  do  no  harm  unless  a  chill  is  felt,  while  no  one  would  be  so 
rash  as  to  drink  two  quarts  of  ice  water.  There  are  Nervous  Centres  near 
the  stomach  which  are  liable  to  be  chilled  below  their  health,  and  even  their 
life  point,  by  too  much  coldness  ;  when  the  stomach  is  chilled  there  is,  there- 
fore, great  danger  to  those  Centres  ;    drink  something  hot  at  once. 


tlieiv  bodies  in  quite  warm  water.  Once  when  I  could  not 
immediately  remove  tlie  substance  from  the  throat,  and  the 
infant,  being  put  in  the  bath,  seemed  inclined  to  breathe,  but 
could  not,  I  ventured  to  cut,  with  my  penknife,  a  slit  into  its 
trachea  [windpipe]  and  to  insert  a  small  tube,  and  was  grati- 
fied with  a  complete  success.  It  breathed  at  once  freely.  I 
soon  cleared  its  throat,  closed  the  o^Dening  that  I  had  made, 
and  the  parents  were  delighted  with  a  long-desired  child.  It 
is  living  yet,  a  stalwart  boy.  Why  would  not  a  hot  water 
tub-bath  be  good  for  warming  the  drowned  ?" 

A  sensible  Doctor  that.  Nothing  can  be  better  for  the 
suffocated  or  breathless,  whether  young  or  old,  than  the  use 
of  a  tub-bath  as  hot  as  the  hand  can  continuously  bear. 
Cover  the  trunk  and  limbs  with  water  and  let  down  into  it 
the  head  until  the  water  rises  near  to  the  mouth.  The  brain 
cools  and  is  warmed  more  slowly  than  any  other  part,  while 
to  preserve  or  to  produce  its  i)roper  tem]perature  is  of  prime 
importance.  Any  obstructive  substance  should  be  removed 
from  the  throat  of  an  infant,  or  else  its  windpii^e  should  be 
cut  open  in  front,  before  the  infant  is  jDlaced  in  the  warm 
bath.  This  use  of  heat  will  recall  to  Doctors  a  thousand  sim- 
ilar experiences.  Why  has  it  not  been  equally  applied  to 
the  restoration  of  adults  ? 

GOOD    WATS. 

Next  to  this  a  vapor  bath  is  best,  then  the  hot  air  bath, 
unless  radiated  heat  is  plentiful,  that  is  heat  from  an  open 
fire,  a  stove,  steam  pipes,  etc.  An  engine-room  of  a  steam- 
boat is  usually  an  excellent  place  to  heat  a  person.  A  set 
of  steam  pipes  around  a  jDerson  would  be  one  of  the  best 
methods  of  heating  Mm  quickly,  since  the  heat  could  be 
easily  regulated,  while  radiated  heat  seems  to  be  more  pierc- 
ing than  conducted  heat,  probably  because  a  higher  degree 
of  it  can  be  endured  in  that  form.  Of  course,  a  proper  ar- 
rangement of  the  pipes  would  not  happen  by  any  chance. 
A  baker's   oven,    if  not  too  hot,  would  be  an  excellent  jplace. 
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A  person  might  be  placed  quite  near  a  fire,  stove,  or 
other  hot  focus  ;  if  he  is  turned  now  on  this  side,  now  on 
that,  and  the  part  away  from  the  fire,  etc.,  is  covered  to 
prevent  loss  of  heat,  to  roast  him  thus  so  to  speak,  will 
often  be  a  good  way.  The  hot  sun's  rays  can  thus  be  used  to 
great  advantage.  I  believe  that  its  chemical  rays  have  also 
an  effect.  If  hot  water  is  plentiful,  cloths,  sheets,  blankets, 
carpets,  etc.,  can  be  wrapped  about  the  person  and  kept  sat- 
urated. If  water  cannot  be  had,  those  articles,  dry  and  hot, 
may  be,  if  possible,  used.  Linen  is  then  the  best  material 
to  use,  since,  among  cloths,  it  is  the  best  conductor  of  heat. 
They  must  be  often  reheated  ;  there  should  be  a  double  set, 
one  heating  while  the  other  is  applied.  Fluids  hot  as  the 
hand  can  bear,  or  a  little  hotter  but  not  scalding,  may  be  (two 
quarts)  injected  into  the  bowels,  and  half  that  into  the  stom- 
ach. An  excellent  plan  at  first  is,  to  pour  hot  water  into 
the  nose  and  mouth  until  they  are  full,  pouring  out  the 
water  in  a  minute  or  two,  by  turning  the  face  down  suffi- 
ciently for  the  purpose.  This  also  washes  out  the  parts,  if 
they  contain  anything.  This  is  not  to  be  done  if  the  heart 
is  beating,  unless  it  is  done  very  quickly,  since  it  might 
interfere  with  incipient  breathing.  If  any  one  looks  at 
Figure  A,  of  the  section  of  the  face,  he  will  see  that  the 
back  part  of  the  cavity  of  the  nose  is  very  near  to  the  base 
of  the  brain  where  the  vital  centres  are.  Hence  hot  fluids 
will,  if  poured  into  the  nose  and  mouth,  quickly  warm  those 
all-important  centres.  Hot  bricks,  or  other  hot  solids,  bags 
of  hot  sand,  etc.,  may  be  put  to  the  feet,  hands,  between 
the  legs,  in  the  arm-pits,  along  the  sides  of  the  chest,  the 
neck  and  head,  the  person  may  be  laid  upon  them,  etc. 

I  have  suggested  many  things  in  hopes  that  some  may 
be  useful,  and  because  invention  and  ingenuity  are  not,  un- 
der excitement,  likely  to  do  their  best.  I  shall  be  thankful 
for  any  suggestion  from  any  one. 


KlJLE     II. 

Tlie  influence  of  rubbing,  in  order  to  excite  the  action  of 
the  heart  and  circulation  generally,  is  well  enough  known. 
The  hand  is  usually  best  for  use,  but  it  is  sometimes  advan- 
tageously covered  with  flannel  hotter  than  its  own  temper- 
ature. It  should  be  pressed  forcibly  as  it  is  moving  up  the 
limbs,  but  not  at  all  as  it  is  moving  down.  It  should  be 
passed  around  the  trunk  from  the  middle  line  toward  the 
back  with  pressure.  The  head  should  be  rubbed  with  both 
hands,  at  least  not  across  the  middle  line,  and  with  pressure 
downward.  If  this  course  is  adopted,  it  should  be  persevered 
in  for  a  long  time,  or  its  use  will  surely  not  be  satisfactory  ; 
since,  if  the  blood  is  to  be  driven  through  its  entire  round, 
by  pressure  upon  the  blood-tubes  in  the  skin  {vis  a  tergo), 
much  time  will  be  required. 

IMPOKTANT    QUESTION    AND    ANSWEE. 

Another  Doctor  asks  :  "Which  is  the  quickest  way  to  ex- 
cite action  in  a  person  suffocated  not  more  than  from  one  to 
five  minutes  ?"  Open  wide  and  shut  the  lids  of  both  eyes  at 
once,  several  times  in  rapid  succession,  letting  the  light, 
bright  as  possible,  flash  into  the  eyes  for  an  instant ;  thrust 
a  feather  or  a  finger  into  the  throat ;  tickle  the  nose  with  a 
feather,  slap  the  person,  throw  water  against  his  face,  or  do 
anything  that  usually  makes  a  person  catch  his  breath.  Let 
nothing,  however,  delay  the  preparation  and  application  of 
heat.  Probably  in  so  short  a  time  after  drowning,  a  hot,  dry 
or  wet  cloth  to  each  foot  and  hand  will  suffice.  If  a  syringe 
is  handy,  inject  a  quart  of  water  as  hot  as  the  hand  will  bear 
into  the  bowels  through  the  rectum ;  if  a  stomach-pipe  is 
convenient,  inject  a  pint  of  the  same  water  into  the  stomach 
through  the  mouth.  Pour  hot  water  into  the  nose  and  the 
mouth,  as  previously  directed  in  Eule  I. 

The  influence  of  electricity  is  uncertain,  yet,  as  it  can  do 
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no  harm,  it  should  be  faithfully  tried  until  its  influence  is 
fully  known.  Magnetism,  galvanism,  etc.,  is  the  same  thing 
practically.  A  shock  can  be  had  from  the  telegraph  almost 
any  where. 

KULE  III. 
How  to  Excite  Breathing. — By  bringing  the  heat  of  the 
nervous  centres  up  to  the  natural  temperature,  and  by  the 
various  means  suggested  to  excite  the  heart's  action,  of 
course  the  same  nervous  centres  will  be  excited  to  induce 
breathing.  Indeed,  the  expression  **  to  excite  the  heart's 
action"  should  have  been  "to  excite  the  action  of  the  nerv- 
ous centres,"  which  naturally  control  the  action  of  the 
heart  and  of  the  breathing  apparatus,  which  action  is,  there- 
fore only  a  secondary  result  of  the  primary  action  of  the 
nervous  centres.  But,  artificial  respiration  is,  by  many, 
thought  to  also  stimulate  the  heart  and  lungs  to  action,*  not 


*  They  think  that  the  oxygen  of  the  air,  leaving  it  and  entering  the  blood 
of  the  lungs,  causes  it  to  move  on  its  courses  back  through  their  veins  toward 
and  into  the  systemic  heart,  some  say  acting  upon  it  or  upon  the  nervous  cells 
among  its  muscular  fibres,  and  causing  it  to  contract  ;  others  say  that  the 
blood  containing  its  fresh  oxygen  moves  on  through  the  heart  into  the  system- 
ic arteries,  and  so  on  until  it  visits  the  nervous  centres  and  excites  them  to 
excite  the  heart  and  breathing-muscles  to  action.  At  the  same  time  the  car- 
bonic acid  gas,  they  say,  leaving  the  blood  in  the  lungs  to  pass  out  from  the 
Body,  draws  the  blood,  from  which  it  parts,  into  the  lungs,  which  efiect  going 
back  through  the  arteries  to  the  right  heart,  extends  its  influence  through  It 
and  the  veins  until  finally  it  acts  upon  the  blood  that  has  come  to  the  nervous 
centres,  and  which  it  draws  along  on  the  way  back  to  the  lungs.  The  carbonic 
acid  gas  in  the  lungs,  they  say,  thus  acts  as  a  chemical  suction-pump,  while 
the  oxygen  acts  as  a  force-pump  to  produce  a  circulation  ;  while,  again,  the 
action  of  the  nervous  centres,  and  other  tissues,  act  similarly  upon  the  cir- 
culation of  blood  by  taking  substances  from  it,  drawing  it  on,  and  by  throw- 
ing substances  into  it,  forcing  it  away  from  themselves.  Some  think  that 
these  various  changes  of  the  blood  in  the  lungs  and  tissues  are  the  chief 
forces  that  produce  the  circulation  at  all  times,  and  in  case  of  artificial  respi- 
ration are  equal  to  starting  anew  the  circulation  ;  yet,  remember  that,  if  the 
oxygen  should  reach  the  Nervous  Centres,  they  could  not  act  if  they  were 
not  at  their  natural  temperatures  ;  but  these  persons  say,  that  the  oxygen 
freshly  arriving  finds  efl'ete  substances  previously  thrown  out  by  the  cen- 
tres, and  combining  with  them  in  its  scavenger  capacity,  it  burns  them, 
producing  the  required  heat.  Yet  if  this  theory  should  be  found  to  have  a 
measure  of  truth  in  it,  it  is  evident  that  if  the  Centres  have  been  artificially 


by  any  action  upon  or  through  the  nervous  centres  directly, 
but  by  an  effect  that  the  air  produces  upon  the  blood  in  the 
lungs,  which  blood,  having  been  acted  upon  by  the  air,  they 
say,  also  acts  upon  the  heart  and  excites  it  to  action.  Some 
of  these  persons  think  that  the  chemical  actions  of  air  upon 
the  blood  are  the  chief  causes  of  circulation  in  the  lungs  at 
all  times. 

AETIFlClAIi    KESPIKATION. 

Whatever  its  importance  may  be,  it  is  a  duty  to  explain 
the  process  of  artificial  respiration.  It  differs  from  natural 
respiration,  not  in  the  ultimate  object  of  causing  air  to  pass 
into  and  out  of  the  lungs,  for  the  purpose  of  having  oxygen 
enter  and  carbonic  acid  gas  leave  the  blood  in  the  lungs, 
but  it  differs  in  the  mode  in  which  that  object  is  attempt- 
ed. Naturally  the  muscles  of  the  chest,  .induced  by  the 
nervous  centres,  alternately  expand  and  contract  the  chest, 
as  we  every  moment  see,  causing  the  breath  to  pass  into, 
and,  with  the  aid  of  their  elastic  tissue,  out  of  the  lungs. 
(This  demonstrates  that  the  nervous  centres  must  work  be- 
fore one  breath  can  be  taken  naturally, — good  for  the 
*'  Heat  Method.")  Naturally  the  air  is  sucked  into  the  lungs, 
and    by     their     elasticity     (chiefly)     pressed     out.*      By    the 


warmed,  they  ;Will  be  more  ready  to  welcome  the  visiting  oxygen.  The  heat 
method  is,  therefore,  right  under  either  theory,  that  is  whether  the  action 
of  the  Nervous  Centres  or  of  the  hmgs  is  the  primary  cause  of  Circulation. 
It  may  also  be  said  that  there  are  several  apparently  unanswerable  arguments 
against  the  latter  theory,  that  the  action  of  the  air  in  the  lungs  causes  a  com- 
plete circulation, of  the  blood. 

*  If  we  close  the  windpipe,  and  then  contract  the  chest,  we  cause  it  to  ap- 
ply itself  closely  to  the  lungs,  and  to  compress  them,  and  of  course  the  air 
within  them  ;  and  when  the  windpipe  is  opened  again  the  elastic  air  comes 
out  with  a  greater  force  than  could  be  given  to  it  by  the  elastic  tissue  of  the 
lungs  alone.  This  elasticity  is  the  only  force  that  expels  the  air  in  ordinary 
breathing.    (See  PI.  6  or  7.  i 

This  force  cannot  equal  15  pounds  pressure  upon  each  square  inch  of  sur- 
face in  the  lungs,  if  it  did  the  pressure  of  the  air,  which  is  that  weight,  in- 
to the  lungs  could  not  overcome  their  elasticity,  and  they  would  not  be  ex- 
panded.   Their  elasticity  in  a  healthy  i/erson  is  a  force  approaching  15  pounds 


common  artificial  method,  the  air  is  forced  into  the  lungs 
(or  this  is  attempted),  and  the  elasticity  of  the  lungs  and 
pressure  upon  the  chest  are  relied  upon  to  drive  the  air   out. 

to  the  square  inch  of  surface  in  the  lungs,  hence,  that  must  be  overcome 
by  the  force  that  drives  the  air  into  the  lungs  in  artificial  respiration.  It 
must  also  overcome  the  reluctance  of  the  chest  to  enlarge.  This  makes  for- 
cing the  air  into  the  lungs  a  very  difierent  affair  from  what  the  natural  suc- 
tion of  air  into  the  human  lungs  is  ;  in  this  case,  by  its  strong  muscles,  the 
chest  is  enlarged,  thus  taking  away  the  external  pressure  from  the  lungs,  and 
leaving  nothing  but  their  elasticity  to  be  overcome  by  the  weight  of  the  air, 
which  then  distends  the  lungs  easily. 

When  the  chest  is  relaxed  or  contracted  after  expansion,  the  internal  press- 
ure of  the  air  is  balanced  by  the  restored  external  pressure  of  the  air  upon 
the  chest,  and  by  it  transmitted  to  the  lungs,  the  elasticity  of  which  alone, 
expels  the  air  from  the  lungs. 

The  forces,  then,  which  immediately  cause  air  to  pass  into  and  out  of  the 
lungs,  are  (1)  weight  of  the  air,  and  (2)  elasticity  of  the  lungs  ;  the  walls 
of  the  chest,  by  (a)  expanding,  and  (J)  contracting,  permit  or  compel  these 
two  forces  to  alternately  force  the  air  into  and  out  of  the  lungs. 

The  elasticity  of  the  walls  of  the  chest  have  very  much  to  do  with  the 
(a)  expansion,  and  the  (b)  contraction  of  the  chest. 

When  the  chest  is  at  its  resting  point,  neither  (a)  expanded,  nor  (6) 
contracted,  its  elasticity  (of  its  cartilages,  etc.,)  is  not  in  force ;  but,  as  soon  as 
the  chest  varies  from  this  point  either  way,  its  elasticity  (like  that  of  a  springy 
stick,  when  bent)  resists,  and  must  be  overcome  ;  but,  it  is  then  constantly 
ready  to  restore  the  chest  to  its  resting  point.  When  expanded  above  that 
point,  its  elasticity  alone  will  restore  or  contract  it  to  its  medium  point  (as 
the  elastic  stick,  when  bent,  is  constantly  ready  to  spring  back  to  its  natural 
position).  If  the  chest  is  contracted  below  its  resting  point,  its  elasticity  wiU 
also  tend  to  restore  it  to  that  point. 

These  elasticities  of  the  chest  and  of  the  lungs  continue  not  only  after  ap- 
parent, but  after  real  death.  Both  hinder  and  both  aid  in  artificial  respiration 
precisely  as  they  do  in  natural  respiration  ;  and,  for  even  partial  success 
in  artificial  respiration,  both  must  be  advantageously  used  ;  indeed,  how  to 
do  that  is  the  chief  practical  point. 

If  the  air  is  forced  into  the  lungs  naturally  by  its  weight,  it  has  to  over- 
come only  the  elasticity  of  the  lungs,  which,  being  a  less  force  than  the  weight 
of  the  air,  is  overcome  by  it,  and  the  lungs  are  distended.  In  this  case  the 
resistance  of  the  elasticity  of  the  chest  has  been  overcome  by  its  muscles, 
and  not  by  the  forcing  of  the  air  into  the  lungs.  But,  in  artificial  respiration 
the  force  which  distends  the  lungs,  and  overcomes  their  elasticity,  must  also 
overcome  that  of  the  elasticity  of  the  chest,  unless  the  chest  is  contracted  be- 
low its  medium  point.  In  this  case  the  elasticity  of  the  chest  tends  to  expand 
it  back  to  that  point.  Now,  it  is  doubtful  whether  any  force  could,  without 
destructive  injury  to  the  lungs,  force  the  air  into  them  so  as  to  expand  the 
chest  above  its  medium  point,  overcoming  its  elasticity,  while  there  is  no 
other  way  of  overcoming  it  except  by  the  box  suggested. 

What  is  now  done,  therefore,  is  to  try  to  diminish  the  chest,  in  some  way, 
below  its  medium  point,  and  to  allow  the  elasticity  of  the  lungs  to  throw  ont 
from  them  a  part  of  the  air  in  them,  and  then  to  allow  the  elasticity  of  the 
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It  is  evident  that  if  the  air  is  forced  into  the  lungs,  it  must 
distend  the  sides  or  the  bottom  of  one  chest  or  the  other, 
or  of  both  (right  and  left).  To  .do  this  requires  consider- 
able force,  more  than  can  usually  be  brought  to  bear.  If 
artificial  respiration  is  attempted,  the  first  act  should  be  to 
suck,  if  possible,  air  out  of  the  lungs.  Unfortunately  for 
this  work,  as  a  rule,  the  suffocated  person  expels  all  the 
air  possible  from  his  chest,  and  at  the  last  act  of  breathing 
reduces  the  chest,  or  rather,  unconsciously  to  him,  the  chest 
is  reduced  to  the  smallest  possible  size.  The  corresponding 
expulsion  of  air  is  tlie  cause  of  his  sinking.  *    This  is  as  it 


chest  to  expand  it  up  to  its  medium  point,  whereupon  the  weight  of  the  air 
will  cause  it  to  enter  the  lungs,  overcome  their  elasticity  and  distend  them, 
with  equal  step  as  the  chest  expands. 

It  is  now  evident  that  any  intelligent  effort  for  securing  artificial  respiration 
must  be  made  alternately,  first  to  diminish  the  size  of  the  chest  below  its 
rest  point,  and,  second,  to  allow  it,  by  virtue  of  its  elasticity,  to  expand  again 
up  to  its  rest  point. 

Some  persons  breathe  wholly,  others  mostly,  by  expanding  the  chest  above 
its  rest  point,  to  which  it  comes  back,  but  below  which  it  does  not  contract. 
Others,  again,  breathe  by  contracting  the  chest  below  its  rest  point,  to  which 
it  is  restored.  In  each  of  these  cases  the  elasticity  of  the  chest  acts  only 
one  way,  in  one  case  diminishing,  in  the  other  enlarging  the  chest.  In  the 
latter  case,  namely,  when  a  person  naturally  breathes  by  contracting  his  chest 
below  but  never  by  expanding  it  above  its  rest  point,  attempts  at  artificial 
respiration  will  be  more  successful  ;  in  the  former  case,  such  attempts  will 
usually  prove  fruitless.  Only  a  very  little  air  could,  at  best,  by  any  possi- 
bility be  made  to  enter  the  lungs  in  one  case,  while  in  the  other  there  could 
be  an  approach  toward  as  full  an  inhalation  as  was  natural  to  the  person. 
Persons  in  whom  the  expansion  and  the  contraction  of  the  chest  are  both 
above  and  below  the  rest  point,  can  receive  only  about  half  a  breath  of  air, 
since  artificial  respiration,  by  any  means  now  used,  can  control  only  the  action 
of  the  chest  below  its  rest  point. 

The  point  in  artificial  respiration  is,  therefore,  to  diminish  the  size  of  the 
chest  as  much  as  possible.  How  to  do  this  may  be  learned  by  experiments 
upon  animated  persons.  The  best  way  that  I  have  found,  by  experiment  upon 
the  animate  and  inanimate,  or  of  which  I  have  read,  is  shown  in  the  text. 

*  It  is  evident  from  this  that  a  person  will  not  "sink,"  or  "go  down,"  but 
once,  and  then  to  stay ;  not  because  water  enters  the  lungs,  but  because 
most  of  the  air  has  passed  out  of  them.  The  idea  that  a  person  rises  three 
times  to  the  surface,  has  not  the  least  foundation  in  truth.  A  person  may 
rise  above  and  sink  below  the  surface  several  times  in  his  efforts  to  avoid 
drowning.  If  he  happens  to  take  a  full  breath  just  as  the  opening  into  his 
Windpipe  closes,  and  the  air  is  not  forced  out  as  he  becomes  unconscious,  he 
will  float.    He  will  also  float  if  charged  with  alcohol,  as  seen  in  a  recent  case. 
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should  be,  if  it  is  a  provision  for  restoration  by  the  natural 
action  of  the  Nervous  Centres,  the  first  effort  of  which,  upon 
the  respiratory  apparatus,  will  be  to  gasp,  that  is,  to  draw 
in  air  by  suddenly  enlarging  the  chest.  They  can  do  this 
the  better  if  the  chest  has  been  reduced  to  its  smallest  size, 
since  its  elasticity  alone  will  then  almost,  or  quite,  do  what 
is  wanted.  All  that  the  centres  will  then  have  to  do,  will 
be,  when  every  thing  is  ready,  to  cause  the  windpipe  to  be 
drawn  down,  opening  it  into  the  throat,  and  giving  a  free 
passage  to  the  air.  Is  not,  then,  the  extreme  diminution  of 
the  chest,  in  drowning,  an  admirable  provision  for  a  speedy 
recovery  ? 

METHOD    OF    AKTIFICIAIi    EESPIKATION. 

A  Doctor  writes  : 

"Please  give  me  the  best  method  for  one  alone  to  use  in  pro- 
ducing artificial  respiration,  with  no  special  means  at  hand,  or 
cannot  one  do  it  ?" 

I  will  describe  the  ''best  method,"  the  simplest  in  any 
case.  The  doctor  can  judge  for  himself  whether  "one"  can 
"do  it."  Will  it  not  depend  much  upon  who  the  one  is, 
how  strong,  ingenious,  skilled,  etc.  ;  upon  who  the  drowned 
person  is,  how  heavy,  how  "built,"  etc.  ?  My  friend,  Dr.  G., 
can  certainly,  in  most  cases,  "do  it,"  being  strong  in  body 
as  well  as  skilled  in  surgery.* 

Two  things  are  essential  to  artificial  respiration  : 

(1)  A  free  passage  for  air  into  and  out  of  the  lungs. 

(2)  To  make  the  air  pass  back  and  forth  through  that 
free  passage. 

*  Theoretically  and  pictorially,  nothing  is  easier  than  to  indicate  how  to 
handle  the  body  so  as  to  induce  artificial  respiration,  and  in  a  sample  case  of 
a  young,  tall,  light  weight,  elastic  person,  with  three  or  four  inches  expansion 
of  his  chest  when  breathing,  the  directions  can  be  easily  followed  ;  but,  in 
cases  in  which  the  person  is  heavy,  short,  with  the  neck  and  throat  encum- 
bered with  fat,  inelastic,  having  an  expansion  of  chest  of  only  one  to  two 
inches,  the  task  is  by  no  means  easy.  It  is  in  fact  very  diflacult  to  produce  any 
practically  valuable  results  in  any  case.  Hence,  the  necessity  of  the  box  men- 
tioned if  effective  work  of  this  kind  is  essential. 
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There  are  two  ways  for  securing  a  free  passage  :  (a)  by- 
cutting  a  long  slit  in  the  windpipe,  just  below  the  larynx, 
and  securing  the  opening  there  ;  (b)  by  securing  the  natural 
opening   from  the  windpipe  into   the   throat.     To   understand 

Fig:.  A. 


Fig.  A  is  an  outline  plan  of  Fig.  £,  a  little  more  idealized,  in  the  hopes 
of  making  the  relations  of  the  localities  in  the  throat  familiar  to  the  reader. 
A,  is  the  passage  into  the  cavity  1,  of  the  nose ;  2,  is  the  floor  of  the  nose  and 
roof  of  the  mouth,  the  hard  palate  ;  3,  veil,  or  soft  palate  ;  4,  hanging  point 
in  the  throat,  or  uvula  ;  5,  cavity  of  the  mouth  ;  b,  lips  ;  6,  tongue  ;  7,  hack 
part  of  it ;  9,  tip  of  the  windpipe  ;  a,  epiglottis,  or  cover  of  glottis  ;  b, 
opening  into  the  larynx,  c,  which  opens  into  e,  the  trachea,  or  windpipe  ;  d, 
Adam's-apple ;  /,  trachea,  or  windpipe  proper  ;  h,  food  and  water  pipe,  or 
oesophagus  ;  z,  z,  spinal  column  ;  x,  x,  x,  spinal  canal,  the  upper  x  being  the 
locality  of  the  vital  centres,  back  of  the  nose,  and  therefore  easily  warmed 
by  hot  water  poured  into  the  nostrils. 
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either  way,  study  the  three  Figs.,  J.,  B,    C,  which  represent 
perpendicular  sections  of  the  facium  and  throat. 

Fig.  B. 


Fig.  B,  in  the  original,  is  one  of  the  most  beautiful  representations  which 
can  be  found  in  the  whole  range  of  anatomy.  The  relations  of  the  parts  that 
it  represents  are  so  important  that  it  is  well  worth  the  repeated  study  of  the 
intelligent  reader.  The  description  of  A  and  of  C  will  suffice  to  explain  B 
for  all  practical  purposes  here. 

Fig.  C  represents  a  section  of  the  head  and  neck  upon  the  middle  line. 
2,  3,  4,  are  the  skull  and  its  three  tables.  The  membrane  covering  the  Cranium 
can  be  distinctly  seen  below  4,  as  it  extends  down  joining  the  lining  at  the 
edge  of  the  hole  in  the  base  of  the  skull,  from  which  it  extends  up,  lining  the 
cranium,  and  down,  lining  the  spinal  canal  of  the  spinal  column  or  back  bone, 
within  which,  51,  the  spinal  cord,  cut  off  above,  is  seen,  not  quite  filling  the 
canal.  On  the  opposite  side  of  the  canal  its  lining  can  again  be  traced  and 
followed  up  within  the  Cranium  till  it  reaches  around  to  the  commencing  point. 

"Where  the  lining  of  the  Cranium  reaches  its  central  line,  near  where  the 
section    is    made,    it    leaves    the    cranium   and    extends   down   quite   to   the 
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(a)     To  cut  an  opening  into  the  windpipe,  press  the  skin 
down  upon  each  side  of  the  windpipe,  holding  it  firmly  be- 

Fig.  C. 


bottom  of  the  front  part,  and  two  thirds  down  the  back  part,  and  down 
the  centre  to  the  arched  line  shown,  under  which  connections  between  the 
right  and  left  brains  stretch  aci'oss. 

Thus  the  Cranium  is  divided  into  its  right  and  left  cavity.  Into  the 
right  one  the  eje  looks  and  sees  39  and  35,  on  the  inner  surface  of  the  right 
wall  of  the  Cranium.  From  the  form  of  the  partition,  36,  it  is  called  the 
Falx  or  sickle.  From  its  lower  edge  it  extends  back  again  up  to  the  cra- 
nium, joining  it  near  where  it  left  it,  but,  spreading  a  little,  it  leaves  a 
triangular  space,  3S,  that  properly  lined  becomes  a  vein,  called  a  sinus. 

From  a  point  against  4  the  lining  also  extends  forward,  arching  upward, 
and  forms  a  shelf  called  Tentorium,  to  the  upper  surface  of  which  the 
back  part  of  the  Falx  is  attached.  The  Tentorium  supports  the  back  part 
of  each  large  Brain,  and  covers  and  protects  from  pressure  the  small 
Brains.  The  Falx  supports  the  upper  brain  when  the  head  rests  upon 
either  side.  The  Cranium  is  thus  divided  into  three  cavities,  neither  com- 
pletely closed,  the  two  upper  ones  corresponding  to  and  containing  the 
right  and  left  cerebri,  and  the  lower  one  the  cerebellum. 


XXXV 


tween  the  thumb  and  finger,  and  cut  through  the  skin  and 
into  the  windpipe  a  long  slit,  from  just  below  the  enlarge- 
ment {d,  Fig.  A)  named  the  larynx,  or  Adam's-apple,  down  to 
the  level  of  the  top  of  the  breast-bone,  or  so  long  an  open- 
ing as  is  needed.  There  is  no  danger  of  its  being  too  large. 
It  will  be  small  enough  at  best  for  practical  purposes. 

The  cutting  into  the  windpipe  will  call  for  about  the 
same  force  as  would  be  necessary  for  cutting  the  nails. 

To  preserve  the  opening  free,  wedge  its  sides  apart,  or 
insert  a  tube.  One  can  be  made  by  simply  rolling  stiff 
paper  (letter  or  the  like)  around  the  little  finger,  a  pencil  or 
the  like,  several  times.  Obstruct  the  passage  as  little  as  pos- 
sible, and  fasten  the  wedge  or  the  tube  so  that  it  cannot  slip 
into  the  windpipe. 

Now  mark  the  simple  fact,  that  there  is  no  more  danger 
in  cutting  open  the  windpipe  than  there  is  in  cutting  the 
nails,  and  do  the  former  with  the  same  promptness  and 
coolness  with  which  the  latter  would  be  done,  if  it  would 
save  a  person's  life. 

Eemember  that  there  are  neither  blood-tubes,  nor  nerves, 
of  any  account,  near  the  perpendicular,  central  surface  line 
of  the  body,  below  which  the  windpipe  is  situated. 

Indeed,  the  windpipe  seems  to  have  been  located  just  in  the 
right  place  for  being  easily  and  safely  cut  open,  even  by  a  bun- 
gler,   upon  many   occasions  when  necessary  for  saving  life. 

If  the  person's  neck  is  short,  thick,  and  fat,  so  that  the 
windpipe  cannot  readily  be  felt,  the  opening  of  it  will  not 
be  so  easy.  Sometimes  it  will  be  necessary  to  open  it  by 
cutting  across  it,  until  it  is  nearly  or  quite  cut  through. 
No  harm  can  result,  but  it  is  not  as  handy  an  opening 
through  which  to  work. 

/  think  and  advise  that  this  free  passage  should  be  provided 
at  once,  in  all  cases  of  suffocation  for  so  long  a  time  that  the 
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heart  has  stopped  its  beating.  It  is  the  only  sure  way  of  secur- 
ing an  opening.^ 

[h]  The  mode  of  securing  the  opening  from  the  wind- 
pipe into  the  throat,  would  appear  to  be  the  most  natural, 
as  that  is  the  natural  passage.  But,  there  are  two  difficul- 
ties :  first,  the  keeping  of  the  passage  open ;  second,  prevent- 
ing substances — thrown  up  from  the  stomach  by  its  own 
action,  or  by  pressure  applied  externally — from  entering  the 
windpipe.  The  Argus  which  ordinarily  watches  this  opening, 
is  spell  bound,  and  the  great  difficulty  thus  experienced  testi- 
fies to  the  very  valuable  service  usually  rendered. 

This  difficulty  is  presented  by  each  of  the  figures  A,  B,  C, 
in  which  the  windpipe  is  represented  in  what  may  be  con- 
sidered its  natural  or  normal  position,  its  opening,  b,  Fig.  Ay 
being  free  into  the  throat,  and  ready  to  receive  any  thing. 
But  when  animate,  the  instant  any  liquid  or  solid  substance 
attempts  to  pass  into  it,  the  windpipe  is  raised  tightly 
against  the  epiglottis,  a,  and  the  tongue  being  held  firmly 
against  the  roof  of  the  mouth,  the  opening  is  firmly  closed, 
also  against  air.  This  is  the  position  of  those  parts  when  a 
person  drowns. 

What  is  to  be  done  to  make  this  passage,  b,  free  again  ? 

It  will  be  readily  understood  that,  if  the  tongue  is  drawn 
out  of  the  mouth,  it  will  tend  to  drag  up  the  epiglottis  a, 
and  to  open  b. 

But,  at  the  same  time,  the  whole  larynx  /,  d,  h,  tends 
to  move  up  and  keep  b  closed.  When  the  tongue  is  drawn 
out,  the  larynx  must,  therefore,  be  held  or  pressed  down  at  d. 

To  draw  out  the  tongue  is  difficult,  and  to  hold  it  drawn 
out  is  very  tedious.  A  doctor  writes  to  me,  that,  to  secure 
its  extension  at  one  time  he    '*  thrust  a  skewer  through  it, 

*So  many  hundreds  of  lives  might  be  yearly  saved  by  this  operation,  that 
all  children  should  be  taught  its  simple  propriety,  so  that,  when  they  become 
parents,  they  may  not  object  to  its  being  done,  as  is  now  usually  the  case. 


which  worked  well ;"  he  certainly  se-skewered  it.  That  way 
was  rather  rough,  but  those  who  understand  his  diflSculty 
will  excuse  him.  To  seize  the  tongue  and  hold  it  securely, 
cover  the  thumb  and  finger  with  any  piece  of  cloth  ;  if  it 
comes  out  reluctantly,  pass  the  finger  over  the  base  of  it, 
and  thus  aid  in  drawing  it  forward,  or  in  holding  it  while 
a  fresh  hold  of  it  is  obtained.  It  is  so  conical  and  slippery 
(not  figuratively)  that  it  is  difficult  to  tie  anything  around 
it  so  tightly  that  it  will  hold,  but  success  is  most  likely  to 
follow  the  use  of  a  strip  of  cotton  cloth,  a  couple  of  inches 
wide,  folded  twice,  so  as  to  be  half  an  inch  wide  and  strong. 
It  is  evident  that  if  the  tongue  is  allowed  to  recede  into  the 
mouth,  the  opening  h  will  be  almost  or  quite  sure  to  be 
closed.  The  tongue  must  then  be  kept  drawn  out,  if  the 
free  passage  of  h  is  desired.* 

If  this  opening  is  depended  upon,  the  operator  should 
make  sure  of  it  by  ascertaining  with  his  finger  whether  or 
not  it  is  open.  This  is  not  exactly  easy,  yet  he  must  not  go 
on  with  any  uncertainty  about  this  point.  If  he  can  insert 
and  keep  a  thin  wedge  in  the  glottis  h,  so  as  to  only  parti- 
ally fill  its  space,  he  need  have  no  farther  trouble.  But 
this  is  merely  a  suggestion,  and  probably  impracticable  in 
most  instances. 

Having  in  one  way  or  the  other  secured  a  free  passage 
(the  only  proper  one  is  by  cutting  a  slit)  for  air  into  the 
lungs,  proceed  to  induce  the  movement  of  the  air. 

Support  the  head,  shoulders,  and  hips  of  the  drowned, 
from  four  to  eight  inches  above  the  level  of  his  back,  so 
that  it  curves  down  between  the  shoulder  and  hip  supports. 


*  The  relation  of  the  parts  mentioned  can  be  better  appreciated  by  drawing 
out  the  tongue  of  a  fowl,  its  throat  being  built  in  such  a  manner  that  the 
opening  b  can  be  seen,  and  although  there  are  differences  in  the  structure  of 
these  parts  in  men  and  in  birds,  the  general  idea  is  the  same  in  both.  By  a 
laryngoscope  (an  arrangement  of  little  miirors),  any  person  can  look  into  the 
throat  of  another  and  see  its  parts,  and  their  relations. 
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The  head  should  not  be  as  high  as  the  shoulders  by  an  inch, 
if  the  air  is  to  pass  in  through  the  throat ;  it  should  be  an 
inch  higher  than  the  shoulders,  if  the  air  enters  otherwise. 
Pass  under  his  back,  half  way  between  the  supports,  a  band, 
like  a  pair  of  suspenders,  a  rope,  a  narrow  (two,  three,  or 
four  inches  wide)  board,  or  a  stick,  any  thing  strong  enough, 
and  taking  hold  of  the  two  ends,  raise  the  central  part  of 
the  trunk  until  the  back  curves  up,  or  until  the  shoulders 
or  hips  are  about  to  be  lifted  from  their  supports  ;  then 
lower  the  back  to  its  former  position.  Do  this  slowly,  as 
he  is  raised,  but  let  him  down  (almost  drop)  quicker,  and 
repeat  from  ten  to  twenty  times  per  minute. 

It  will  be  evident,  that,  when  the  central  part  of  the 
Trunk  is  drawn  up,  the  chest  is  diminished  in  every  direc- 
tion, bringing  into  antagonizing  action  the  elasticity  of  the 
chest,  which,  as  the  chest  descends,  will  expand  it,  and 
tend  to  draw  in  air.  Theoretically  this  is  just  so,  but  prac- 
tically this  process  does  not  produce  all  the  inhaling  that 
would,  by  many,  be  expected.  Since  many  are  as  stiff-back- 
ed when  drowned  as  they  probably  were  stiff-willed  when 
they  were  animate.  But  this  is  the  best  way,  for  effect  as 
well  as  for  simplicity,  that  I  have  ever  seen  tried  or  de- 
scribed. 


SIMPLE   DIRECTIONS   FOR  MANIPULATING  THE 
SUFFOCATED. 

THE    DBOWNED. 
(See  Dr.  Taylor's  Directions,  page  xv.) 

First — When  he  is  taken  out  of  the  water  turn  his  face 
down  for  a  moment  only,  to  allow  any  water  in  his  nose  or 
throat  to  run  out ;  then,  place  him  upon  his  back,  out  of  cur- 
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rents  of  air,  with  his  head  very  slightly  raised.  Do  not  roll 
him  upon  a  barrel,  nor  do  anything  else  to  "get  the  water 
out  of  his  lungs,"  since  there  is  none  in  them  ;  nor  out  of 
his  stomach,  since  what  he  has  swallowed  will  do  no  harm. 

Second — Quickly  determine  whether  he  must  be  carried 
to  the  heat,  or  the  heat  brought  to,  or  produced  near,  him. 
If  he  must  be  carried,  take  him  gently,  quickly,  and  as  near- 
ly as  possible  in  the  above  posture  to  the  designated  place. 
If  he  have  been  drowned  only  for  a  few  minutes,  do  as  di- 
rected on  page  xxvi. 

Third — If  there  must  be  delay  in  applying  heat,  and  dry 
protectives  can  be  had,  take  off  his  wet  clothes,  wipe  him 
dry,  and  wrap  dry  articles  about  him  to  prevent  loss  of  heat, 
covering  the  head  particularly.  The  warm  under  clothing  of 
bystanders  can  be  contributed.  Several  thicknesses  of  almost 
any  thing  attainable  is  better  than  one. 

Fourth — As  soon  as  heat  is  at  hand  apply  it  as  ingenuity 
and  circumstances  suggest  to  be  the  most  likely  to  warm 
the  body  quickly  and  thoroughly.  When  this  is  accomplish- 
ed, theory  and  fact  agree  in  assuring  us  that,  if  life  persists, 
the  heart  will  begin  to  beat,  happily  soon  followed  by  breath- 
ing ;  true,  very  feebly  and  infrequently  at  first,  but  growing 
stronger  and  faster  until  it  becomes  natural,  when  con- 
sciousness will  return.  If  the  heart  gives  one  beat,  or  the 
lungs  one  gasp,  no  more  need  be  done  ;  keep  the  person 
warm  and  he  will  soon  be   **all  right." 

Fifth — Be  sure  that  the  windpipe  is  open  before  the 
breathing  apparatus  is  ready  to  gasp.  This  free  passage  for 
the  lungs  is  secured  either  by  drawing  the  tongue  forward, 
or  by  cutting  an  opening  into  the  windpipe  through  the  skin 
covering  it  at  the  front  of  the  neck.  The  tongue  can  be 
firmly  seized  and  held  by  covering  the  fingers  with  cloth.  If 
the  heart  has  stopped  beating,  and  what  is  suggested  under 
the  second  head  does  not  succeed,   it  is  better  to  open  the 


windpipe  at  once,  by  cutting  a  slit  into  it.  If  that  is  not 
expedient,  try  to  open  the  windpipe  into  the  throat  as  di- 
rected upon  page  xxxiv. 

Sixth — When  the  skin  has  become  hot,  no  harm  can  arise 
from  rubbing  the  body  with  the  hands  (are  the  best),  or 
with  warm  cloths,  for  the  best  way  see  page  xxvi. 

Seventh — When  the  body  is  quite  warm,  it  will  do  no 
harm  to  try  to  produce  artificial  respiration,  if  the  air  in  the 
room  is  hot.  The  taking  in  of  cold  air,  I  should  fear, 
would  retard  the  recovery.  Yet  some  think  that  cool  air  is 
preferable,  because  it  contains  more  oxygen,  in  a  given 
volume,  and  will  act  more  powerfully  upon  the  blood. 

Eighth — "Don't  give  up  the  ship,"  were  the  words  of  the 
brave  Lawrence.  In  this  case,  the  last  direction  is  :  Don't 
give  up  the  hope  of  success  until  the  appearance  of  the  true 
signs  of  death  indicate  the  final  discouragement.  Let  not 
one  hour,  nor  two,  nor  four  times  two,  discourage  effort  ;  so 
far,  at  least,  as  keeping  up  the  warmth  of  the  body  is  con- 
cerned. After  the  body  is  once  heated,  this  will  not  be  dif- 
ficult in  most  cases.  From  time  to  time,  if  it  is  thought 
advisible,  other  means  may  be  repeated. 

CHOKING    (and    throttling)  . 

Two  conditions  have  the  name  of  choking,  because  alike 
in  their  results. 

If  one  person  seize  another  by  the  throat,  pressing  the 
larynx  d.  Fig.  A,  up  and  back,  it  is  evident  that  the  open- 
ing 6,  from  the  throat  into  the  windpipe,  will  be  closed,  and 
in  one  short  minute,  upon  the  average,  the  person  will  be 
suffocated. 

Sometimes  the  fingers  may  compress  the  veins  in  the 
neck,  causing  congestion  of  the  blood-tubes  about  the  brain.* 


*  The  box  suggested  by  Prof.  Van  der  Weyde,  would  be  particularly  useful 
in  this  and  other  cases  of  brainial  congestion. 
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A  fright  may  induce  a  still  worse  complication,  or  the  effects 
of  blows  of  even  a  fatal  character  may  be  associated  with 
those  of  simple  suffocation,  or  the  person  may  have  been 
seriously  diseased.  If  none  of  these  complications  exist,  the 
course  recommended  for  restoration  from  drowning  ought  to 
be  speedily  successful. 

Suffocation  produced  by  external  pressure  upon  the  throat 
should  have  a  distinct  name,  as  each  of  the  other  forms 
have,  with  surprising  completeness.  Let  the  name  Throt- 
tling be  appHed  to  this  form. 

The  other  mode  of  choking,  the  only  one  properly  thus 
named,  is  caused,  as  its  meaning  signifies,  by  food  detained 
in  the  throat.  It  is  most  likely  to  occur  when  a  person 
tries  to  swallow  a  long  strip  of  meat.  * 

A,  B,  or  G,  shows  that  a  not  very  long  piece  of  meat  wiU 
reach  from  above  the  opening  b,  down  into  the  food  pipe  h. 
When  it  has  passed  a  little  way  down,  the  nerves  commenc- 
ing there,  excite  the  nervous  centres  to  excite  the  muscular 
ring  fibres  at  the  upper  part  of  h  to  contract,  and  press  the 
food  down.  But  if  any  part  of  the  food  has  not  passed  be- 
low those  fibres  they  will  grip  it  fast.  If  the  food  extends 
also  up  to  the  opening  b,  already  closed,  it  will  also  remain 
closed.  The  food  must  be  drawn  up  or  thrust  down.  Ke- 
member  that  there  is  but  a  minute,  upon  an  average,  to 
work  in,  ere  the  person  will  be  suffocated.  Let  him,  aware 
of  the  danger,  instantly  try  to  remove  the  offending  sub- 
stance by  short,  sudden,  forcible  coughs  outward,  if  possible, 
without  drawing  in  any  air.  (This  is  so  often  useful  that 
young  children  should  be  taught  to  do  it,  and  frequently  ex- 
ercised in  doing  it.)  If  that  fail,  let  him  thrust  his  fingers 
far  down  into  his  throat,  and  withdraw  the  food  ;  if  he  can- 

*In  tliree  instances  narrated  to  tlie  writer,  tripe  has  caused  choking,  which 
unnecessarily  terminated  in  death,  on  account  of  the  ignorance  of  the  by- 
standers. 
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not  do  that  let  liim  push  it  down  with  his  finger,  the  handle 
of  a  small  fork  or  knife,  a  iDencil,  or  whatever  the  circum- 
stances suggest.  He  cannot  speak  and  must  call  attention 
in  other  ways.  By-standers  seeing  a  person  in  this  trouble 
must  go  to  his  aid  uninvited,  and  quickly  do  for  him  pre- 
cisely what  he  has  been  counseled  to  do  for  himself. 

If  he  find  that  he  cannot  remove  the  substance,  he  must, 
before  he  begins  to  become  unconscious,  cut  an  opening  in- 
to his  windpipe  (see  page  xxxii),  and  from  that  instant  he  is 
safe.  If  he  is  becoming,  or  is,  unconscious,  let  some  one 
else  cut  open  the  windpipe  at  once,  and  if  he  does  not  in- 
stantly breathe,  give  him  a  smart  slap  ujDon  the  shoulders, 
or  dash  water  in  his  face,  and  he  will  be  all  right  in  a  few 
minutes.     (See  also  what  to  do  on  page  xxvi.) 

If  he  is  quite  suffocated,  and  his  heart  has  already  stop- 
ped beating,  proceed  as  in  drowning.  When  he  breathes 
again,  the  offending  food  may  be  removed.  If  in  any  way 
the  person  can  be  made  to  vomit,  the  throat  will  be  cleared. 
Kneading  the  region  over  the  stomach  will  often  press  its 
contents  up,  and  dislodge  any  thing  detained  in  the  food 
passage  (see  page  xxxvi). 

STKANGLING. 

This  name  is  applied  to  several  conditions.  Hanging, 
seizing  a  person  by  the  throat,  etc.  Properly,  this  word 
signifies  the  effect  of  something  entering  the  windpipe. 

When  this  occurs,  let  the  person  (1)  cough  as  directed 
under  choking.  If  this  does  not  succeed,  let  him  or  another 
(2)  reach  down  into  his  throat,  and  ascertain,  if  possible,  if 
the  substance  has  wholly  entered  the  windpipe.  If  it  has 
not,  pull  it  out  if  possible.  If  that  cannot  be  done,  (3)  at 
once  cut  open  the  windpipe  (see  page  xxxiv)  ;  (4)  if  the  sub- 
stance is  above  the  opening,  draw  it  out  or  push  it  up  into 
the  throat;  (5)  if  below  the  opening,  cough  as  before  direct- 
ed,  if  possible  ;    and  if  the  substance  rises  to  the  opening, 
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catch  it ;  if  it  does  not,  (6)  hang  down  the  head,  neck,  and 
shoulders  as  from  a  lap,  chair-seat,  table-top,  or  bed,  and 
slap  the  shoulders,  perchance  the  substance  will  slide  down ; 
(7)  if  it  does  not,  reach  for  it  with  any  convenient  means, 
(a  wire  bent  near  the  point,  etc.),  and  draw  it  down.  A  knit- 
ting-needle heated  red  hot  and  cooled  in  the  air,  and  bent 
near  one  end,  is  a  good  instrument,  if  the  person  has  al- 
ready become  unconscious  and  can  wait.  As  soon  as  the 
substance  is  in  any  way  brought  above  the  opening,  hold  it 
and  let  the  person  breathe  if  he  will,  or  restore  him  if  he 
cannot  breathe  ;    and  remove  the  substance  at  leisure. 

If  the  strangled  person  is  suffocated,  and  the  heart  beats 
no  longer,  the  first  thing  is  to  produce  a  free  passage  for 
the  air  into  the  lungs,  and  there  is  but  one  way  to  do  it  in 
this  case  (see  page  xxxiv).  ^ 

HANGING    (tHKOTTLING), 

properly  speaking,  is  one  form  of  throttling.  It  is  often 
named  strangling  and  choking  ;  but  there  is  nothing  in  the 
throat,  nor  in  the  windpipe  ;  therefore,  neither  name  is 
properly  applicable. 

In  suicidal  hanging  there  may  be  also  the  complication 
produced  by  pressure  upon  the  blood-vessels  of  the  neck, 
causing  congestion  of  the  brain  (see  foot-note  page  xl).  The 
person  should  be  taken  down  at  once,  and  the  process  for 
restoration  from  drowning  pursued. 


*  Many  a  man  in  his  ignorance  thinks  he  can  commit  suicide  by  cutting 
his  windpipe,  but  no  one  ever  succeeded.  "Well,  Sam,"  said  the  doctor  called 
to  the  first  case  I  ever  saw,  "you  could  not  breathe  easy  enough  to  suit  you, 
hey  I  Well,  you  see  that  cutting  your  windpipe  does  not  cut  your  breath. 
You  have  got  a  good  deal  to  learn  yet,  Sam,  before  you  die,  and  you  had 
better  live  to  learn  it.  Now  I  will  flx^this  up  for  you  so  that  you  can  go  to 
work  in  a  day  or  two,  but  if  you  do  anything  of  the  kind  again,  remember  I 
won't  come  near  you."  Sam  tried  to  answer,  but  the  doctor  spread  the  open- 
ing, and  of  course  there  was  no  voice.  "  I  have  got  you  where  you  can't  talk 
back,  Sam,  and  you  just  keep  quiet,"  said  the  doctor.  Sam  did  not  reply ; 
"the  first  time  in  his  life,"  his  wife  said ;   showing  why  Sam  cut  his  throat. 
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In  public  executions  tlie  intent  is,  apparently,  to  kill  the 
person  by  a  shock  or  concussion  of  the  brain  (by  letting 
him  fall,  or  by  jerking  him  up),  and  then  to  hang  him  in 
nominal  conformity  with  his  sentence.  The  neck  is  seldom 
broken,  and  often  the  shock  is  not  so  decided  as  to  put 
hope  of  restoration  aside.  If  the  person  is  merely  choked 
when  the  "legal  half  hour"  is  passed,  and  the  verdict  of 
death  has  been  declared,  he  can  sometimes  be  restored,  not 
on  account  of  sympathy,  but  for  the  sake  of  science.  One 
such  case,  at  least,  is  personally  known  to  the  writer.  The 
effects  of  an  electric  shock  unexpectedly  began  a  restoration 
which  soon  became  complete. 

SMOTHEEING 

is  usually  applied  to  that  form  of  suffocation  produced  by 
preventing  the  air  from  entering  the  mouth  or  the  nose.  It 
may  be  produced  in  various  ways.  In  case  of  crowds,  fall- 
ing buildings,  caving  earth,  etc.,  the  pressure  upon  the 
chest  prevents  its  expansion,  and  no  air  enters  the  air  pas- 
sages. The  mouth  and  nose  may  be  closed  by  the  hand  ; 
but  the  most  fearful  way  is,  to  lay  a  wet  cloth,  at  very  near 
the  temperature  of  the  face,  over  the  mouth  and  nose  of  a 
sleeping  person ;  unless  unusually  sensitive  and  easily  wak- 
ened, he  will  not  be  disturbed,  and  in  one  minute,  unaided, 
is  past  awakening. 
A  gentleman  asks  : 

"  Is  being  buried  under  caving  earth  any  more  dangerous 
than  being  buried  under  water  ?  Would  not  the  conditions  and 
treatment  be  the  same  ?" 

The  expression  is  good,  suggesting  that  neither  burial  is 
dangerous  if  a  person  has  proper  care  toward  his  restora- 
tion. With  this  proviso  there  is  no  danger  from  any  form 
of  suffocation. 
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STIFLING 

is  a  mode  of  suffocation  produced  by  inhaling  smoky  or  poi- 
sonous gases.  Sometimes  poisoning  should  be  the  name 
used.  In  most  of  these  cases  artificial  respiration  should 
be  earnestly  attempted,  in  order  to  clear  the  lungs  of  any 
remaining  poisonous  gas.  Antidote  gases  should  some  times 
be  introduced,  if  possible,  into  the  lungs. 

One  important  fact  should  be  considered,  namely,  the 
length  of  time  which  Dr.  Eichardson  says  passed  before  cer- 
tain poisons,  or  their  effects,  were  dissipated  from  animals, 
and  restoration  was  in  order,  self-instituted,  and  completed, 
in  several  instances  which  he  gives   (see  page  viii). 

We  often  see  the  effects  of  the  poison,  alcohol,  wear  away 
after  hours,  the  circulation  continuing.  But,  as  it  evapo- 
rates through  a  thick  wooden  barrel,  why,  if  the  circulation 
has  stopped,  may  it  not  pass  away  from  the  brains  of  a  man 
who  poisons  himself  with  it,  as  the  Scheele's  acid  did,  in 
case  of  the  cat  apparently  killed  by  it  (see  page  viii)  ? 

FKEEZING,     COLD. 

The  idea  of  restoring  thoroughly  frozen  persons  is  rather 
prophetic,  than  a  fact  of  the  past  or  of  the  present.  Yet 
the  following  extract  bears  the  intrinsic  indications  of  cred- 
ibility : 

{From  the  Joplin  {Mo.)  Daily  Herald.) 

From  a  lady  who  arrived  at  the  St.  James  Hotel,  Saturday, 
from  the  central  portion  of  Arkansas,  we  learn  the  particulars 
of  an  affair  which  possesses  many  features  of  interest,  and  to 
the  medical  profession  in  particular.  The  lady  left  her  home 
at  the  beginning  of  the  present  cold  snap,  with  the  intention  of 
coming  to  Joplin,  and  there  being  no  other  conveyance,  was 
compelled  to  make  the  entire  trip  by  stage.  The  only  passenger 
in  the  stage  with  her  was  a  man  very  thinly  clad.  While  cross- 
ing the  Boston  Mountains  he  complained  very  much  of  the 
cold  ;  and,  in  fact,  the  weather  was  remarkably  cold,  even  for 
the  top  of  those  mountains.  After  a  while  he  apparently  fell 
asleep.      Arriving  at  the  station  on  the  north  side  of  the  moun- 
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tains,  the  driver  attempted  to  awaken  the  passenger,  but  to  his 
horror,  found  him  frozen  stiff,  and  apparently  dead.  He  was 
talien  out  of  the  hack  and  placed  in  a  room,  which  was  rather 
cold,  but  not  as  low  as  the  freezing"  point  by  several  degrees. 
The  lady  remained  at  the  station  until  the  next  day,  and  just 
as  she  was  preparing  to  resume  her  journey,  was  surprised  to 
learn  that  signs  of  life  had  been  detected  in  the  supposed  dead 
man,  who  was  to  have  been  buried  that  forenoon.  True 
enough,  signs  of  life  were  plainly  to  be  observed,  and  by  lively 
rubbing  with  flannels  saturated  with  whiskey  for  about  an  hour, 
he  was  able  to  speak.  When  the  lady  left,  he  was  fast  recov- 
ering from  his  stupor,  and  she  had  no  doubt  by  this  time  he 
has  fully  recovered.  Had  he  continued  in  that  condition  three 
hours  longer,  he  would  doubtless  have  been  buried,  as  all 
thought  he  was  dead.  Being  placed  in  a  room  of  just  the 
right  temperature,   no  doubt  assisted  his  recovery. 

In  our  boy-hood  we  read  in  our  school-books  quite  as  in- 
credible stories  of  the  restorations  made  by  the  Monks  and 
the  Saint  Bernard  dogs,  with  probably  more  of  truth  in 
them  than  we  then  supposed.  Science  certainly  knows  no 
reason  why  those  stories,  or  the  above  extract,  should  not 
be  true. 

The  St.  Louis  Republican  vouches  for  the  truth  of  its  state- 
ment, that  a  young  dog  of  a  gentleman  of  that  city,  being 
left  out  of  doors  one  cold  night  last  winter,  was  frozen  stiff. 
His  young  son,  not  knowing  any  better,  insisted  upon  tak- 
ing the  puppy  in  and  warming  him  by  the  fire  ;  when  the 
creature  was  thus  heated  thoroughly,  it  was  fully  restored 
to  animation. 

See  extracts  from  Dr.  B.  W.  Richardson,  in  several  lec- 
tures and  essays  cited,  pages  31,  32. 

But  this  Judicious  and  judicial  writer,  in  Nature,  article 
cited,  also  says  : 

There  seems  to  be  in  cold-blooded  animals  no  recognizable 
limit  of  time  after  which  they  cannot  be  restored.  If  in  thaw- 
ing them,  the  utmost  care  be  not  taken  to  thaw  them  gradually, 
and  at  a  temperature  always  below  the  natural  temperature  of 
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the  animal,  its  fluids  will  pass  from  the  frozen  to  the  pectous 
state  so  rapidly,  that  death  will  be  pronounced  without  any  in- 
termediate animate  stage.  In  warm-blooded  animals  it  is  ex- 
tremely difficult  to  restore  animation  after  suspension  of  anima- 
tion by  cold,  owing  to  the  fact  that  in  their  more  complex  and 
differently  shielded  organs  it  is  next  to  impossible  to  thaw  equally 
and  simultaneously  all  the  fluids. 

But,  is  the  difficulty  which  he  suggests  insurmountable  ? 
True,  I  have  more  a  hope  than  a  faith  that  the  future  will 
realize  the  desires  of  scientific  men  in  regard  to  restoring 
the  frozen  man.  Let  us,  however,  remember  the  words  of 
Dr.  B.  W.  Richardson,  in  closing  his  article  (see  page  vii), 
and  if  a  case  offers  itself,  let  ns  try  to  produce  a  restoration. 
If  we  do  not  succeed  let  us  say  that  the  default  is  in  us 
rather  than  in  the  impossibility  of  accomplishing  the  work. 
Otherwise  the  successful  future  may  jeer  at  us.* 

TEANCE. 

Having  had  no  practical  experience  in  this  form  of  sus- 
pended animation,  I  call  attention  to  it  only  to  suggest  that 
the  cases  of  trance  demonstrate  how  long  suspended  anima- 
tion may  continue  without  the  approach  of  death.  It  is 
quite  evident  that  such  persons  should  be  kept  warm  until 
the  certain  signs  of  death  appear,  nor  will  it  be  amiss  to  rub 
the  person,  or  to  try  artificial  respiration,  or  to  carefully 
experiment  with  electricity. 


*  As  a  proper  meed  of  respect  to  the  great  and  good  man  whose  ideas  I 
have  quoted  so  freely,  and  which  have  been  so  interesting  to  the  reader,  let 
me  mention  three  recent  books  of  merit,  extraordinary  even  from  his  pen, 
which  always  writes  well  : 

"Diseases  of  Modern  Life."    $3.00.    D.  Appleton  &  Co.,  Publishers,  K  Y. 

"Total  Abstinence."    30c.    Macmillan  &  Co.,  Publishers,  New  York. 
"  Canton  Lectures  upon  Alcohol."    National  Temperance  Society,  Publishers, 
Eeade  St.,  New  York. 

Every  one  may  rest  assured  that  each  of  these  works  will,  if  generally 
read,  save  many  lives,  and  that  their  reading  will  repay  their  cost. 
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LIGHTNING    STEOKE. 

The  testimony  and  tlie  "  authorities  "  in  regard  to  the 
conditions  produced  by  lightning  "upon  living  things  are  so 
contradictory,  that  there  is  -no  good  grounds  upon  which  to 
argue  in  regard  to  methods  best  for  restoration.  Some  say, 
that  the  blood  does  not  coagulate  ;  others  say  that  it  does. 
Probably  both  are  right.  I  have  had  no  experience  in  such 
cases,  except  in  my  own,  more  than  40  years  ago.  I  was 
unconscious  instantly,  not  even  seeing  the  flash.  I  felt 
nothing  until  after  five  minutes  ;  then  I  came  to  my  con- 
sciousness fully,  and  as  suddenly  as  it  disappeared.  I  could 
perceive  all  that  was  going  on  around  me,  but  could  not, 
for  fifteen  minutes,  move  a  muscle.  The  lookers-on  consid- 
ered me  dead.  First  one  muscle,  then  another,  came  grad- 
ually under  control,  and  I  was  self -restored,  without  any 
thing  being  done.  I  felt  no  pain  nor  discomfort,  except  the 
embarrassment  experienced  while  I  was  conscious  that  I  was 
not  dead,  as  others  supposed  me  to  be  ;  I  could  not,  with 
the  feelings  and  views  that  I  had,  give  due  respect  to  the 
opinion  of  the  doctor. 

In  other  cases,  almost  without  exception,  as  near  as  I 
can  learn,  as  little  is  done  as  was  in  my  case.  Sometimes 
a  pail  of  water  is  dashed  over  the  person,  but  no  system- 
atic course  is  taken,  nor  can  I  find  that  any  has  been  au- 
thoritatively recommended. 

This  is  not  surprising.  Apparent  or  real  death  by  light- 
ning is  seldom  seen  by  medical  men  until  long  after  it  has 
occurred,  and  then  they  make  no  effort  for  restoration. 
Therefore,  in  my  present  knowledge,  or  rather  ignorance,  I 
can  only  suggest  (theoretically)  that  the  methods  applica- 
ble for  restoration  from  suffocation  be  tried  whenever  pos- 
sible. Make  some  effort.  "  Don't  give  up  the  ship  "  with- 
out firing  a  gun. 


DESCRIPITON  OF  COLORED  PLATES. 

Plate  1. — Back  and  lower  part  of  the  brains  and  the  whole 
length  of  the  spinal  cord  in  their  skeleton  box    or  boxes. 

Nerves  leading  from  the  Centres  into  every  part  of  the  Body, 
or  from  all  parts  of    it  to  the  Centres. 

Plate  2. — The  "orator"  exposed,  with  his  skin  removed,  by 
which  the  machinery  of  his  eloquence — the  muscles — is  betrayed 
to  view.  Some  of  those  upon  the  left  chest  have  been  removed 
to  show  some  of  the  deeper  seated  muscles. 

Plate  3. — Side  view  of  Skeleton. 

Plate  4. — Fig.  1.  Arteries  shown  by  red  lines,  leading  out 
from  the  left  centre,  or  systemic  heart,  into  the  capillary  blood- 
tubes  existing  in  every  part  of  the  Body,  too  minute  to  be  here 
represented.  From  them  arise  the  Yeins  represented  by  the  blue 
lines  terminating  at  the  right  centre,  or  Lung  heart  (thus  nam- 
ed because  it  throws  the  blood  into  the  lungs). 

Fig.  2  is  a  plan  of  the  (two  in  one)  hearts  or  heart,  each  in- 
dicated by  red   and  blue  lines. 

Fig.  3  is  an  ideal  plan  showing  the  tubes  and  hearts  through 
which  the  blood  passes  in  its  rounds.  The  hearts  PE.  (pul- 
monary or  lung  heart),  SH.  (systemic  heart),  are  here  located  far 
apart.  If  PH.  and  8E.,  the  right  and  left  sides  of  the  heart, 
were  pressed  toward  each  other  until  they  should  touch,  the 
two  hearts  might  be   inclosed  in  one  case. 

Fig.  4  is  a  plan  in  which  the  hearts  have  been  brought  to- 
gether ;  the  twain  are  now  one,  the  colors  showing  the  two  cir- 
culations as  they  are  named,  but  wrongly,  as  there  is  but 
one  complete  circulation. 

The  lungs  are  here  represented  as  expanded  by  the  air  to 
the  full  size  of  the  cavities  in  which  they  are  formed.  They 
always  conform  to  the  increasing  and  diminishing  capacity  of 
those  cavities,  but  they  would  not  remain  expanded  for  an  in- 
stant if  the  chest  were  open  as  in  the  Figure. 

Plate  5. — Lymphatics,  about  which  so  little  is  clearly  known 
that  I  will  not  betray  my  ignorance  by  telling  that  little. 

Plate  6.— One  figure  is  a  correct,  as  far  as  it  goes,  repre- 
sentation of  the  arteries  of  the  body.  The  other  is  a  side  view 
of  the  right  brain  and  spinal  cord,  of  the  organs  in  the  trunk, 
its  walls  having  been  removed  from  the  right  side  for  this  pur- 
pose, and  of  a  perpendicular  division  of  the  face  in  the  centre. 

Plate  7. — A  beautiful  view  of  the  contents  of  the  trunk  walls, 
the  front  part  of  them  being  removed.      Above,   on  each  side, 
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notice  the  lungs  ;  between  them,  nearly  in  the  centre,  the  heart 
in  its  tough  case. 

Plate  8. — A  plan  of  the  eye  and  its  mode  of  aiding  our  sight 
which  are  striking,  pleasing,  and  very  instructive — indeed,  the 
only  means  with  which  I  am  acquainted  that  will  dispel  the 
gross  errors  that  have  been  imposed  upon  the  minds  of  edu- 
cated persons,  by  false  teaching,  and  which  induce  such  ques- 
tions from  them  as  are  copied  upon  page  101. 

Fig.  1  shows  the  white  of  the  eyes  as  a  thin  spherical  box, 
into  which  the  optic  nerve  (2)  extends,  and  spreads  out  as 
the  retina  (3),  the  points  of  the  fibres  of  the  optic  nerve 
(2)  terminating  so  as  to  form  a  continual  surface  (3).  At  the 
front  a  circular  opening  appears  in  the  box,  through  which  the 
light  is  represented  as  streaming  in  from  one  point  of  each  of 
three  candles,  having  the  three  natural  colors,  red,  yellow,  and 
blue. 

The  left  hand  candle  r  sends  its  light  in  straight  spreading 
lines  into  the  eye,  and  against  the  retina  of  its  right  back  half. 
The  nervous  fibres  commencing  there,  extend  an  influence  to 
the  nervous  centres  of  the  right  brain,  producing  a  sensation  of 
red  light,  which  is  perceived  as  coming  in  the  direction  of  a 
straight  line  projected  from  the  point  of  the  nerve  acted  upon 
in  the  eye.  By  sight  we  learn  these  two  things7  and  no  more, 
{a)  the  sensation  caused  by  the  light  coming  into  the  eye,  and 
(&),  the  direction  from  whence  it  came  to  the  Qje.  Upon  the 
other  hand  these  two  effects  or  results  can  be  produced  only 
through  an  eye.  But,  as  in  Fig.  1,  the  directions  of  r  from 
the  eye  would  seem  to  be  as  numerous  as  the  number  of  nerv- 
ous fibres  acted  upon  in  the  eye  by  the  spreading  rays  of  light 
coming  from  the  point  r,  lenses  are  inserted  in  the  front  open- 
ing of  the  eye,  and  again  just  back  of  it,  which  bring  (refract) 
all  the  light  falling  upon  the  front  opening  (see  Fig.  2)  to  a 
single  nervous  fibre,  making  the  direction  appear  to  be  single 
and  accurate — while  the  sensation  is  intensified.  To  the  per- 
son using  the  eye  there  are  no  images  in  it,  neither  direct  nor 
inverted.  Images  in  the  eye  are  only  for  those  who  look  into 
it.     Fig.  9. 

Figs.  3  and  4  show  the  so-named  long-  and  the  short-sighted 
eye,  in  which,  from  different  causes,  the  same  general  effects, 
dimness  of  sensation  and  obscurity  of  direction,  are  produced, 
as  appears  in  Fig.  1.  The  questions  upon  page  101  are  now 
easily  answered  by  any  person. 
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Action  of  Heart,  69. 

A  Hierarchy,  118. 

Artificial  Respiration,  xxviii. 

Baron  Larrey's  Method,  8. 

Case  of  drowning:  restored  by  Prof. 
Davis,  20,  26. 

do     Dr.  Lynch,  20. 

do     Dr.  Joux,  22. 

do     Dr.  Douglass,  xiv. 

do     Dr.  Lambert,  22. 

Two      do      do      23. 

do     of  hanging,  23, 

Fowls,  cats,  and  dog  restored,  24. 

Cat  self-restored,  viii,  25. 

Case  of  Dr.  J.  G-.  Richardson,  34. 

do     cabin  boy,  6. 

Cells  concerned  in  consciousness, 

Choking  and  restoration,  xl.      [106 

Cold — restoration,  xlv. 

Conclusive  proof   for  the   "  Heat 
Method,"  XV. 

Directions  for  handling  the   Suf- 
focated, xxxviii. 

Domains  of  Granglia,  110. 

do  do  illustrated.  111. 

Dr.    B.   W.   Richardson's    experi- 
ments, 31. 
do     do     signs  of  death,  vii. 

Dr.  Draper's  views  upon  restora- 
tion, xvi. 

Essential  use  of  Oxygen,  69. 

Earliest  extinction  of  life,  11. 

Experiment  upon  the  eye,  66. 

Factors  in  drowning,  17. 
do    in  restoration,  18. 

Fish  frozen  and  thawed,  31,  33. 

Frozen  animals  not  dead,  31,  viii. 

Freezing — restoration,  xlv. 

GangHatory  Tissue,  92. 

Gangliation,  92. 

Hanging,  45,  xliii. 

Heat  Method,  xiv. 

do     a  prime  factor,  19. 

How  Heat  Method  originated,  24. 

How  to  excite  breathing,  Rule  III, 
[xxvii. 
do    Heart,  Rule  II,  xxvi. 

How  to  cool  the  body,  xxii. 

How  to  heat  the  body,  xxiii. 

How  to  handle  the  drowned, 

How  memories  occur,  98.    [xxxviii. 

How  pulse  affects  brain  action,  97. 

Ice  dangerous,  iv. 

Influence  of  electricity,  xxvi. 


Letter  from  Prof.  VanderWeyde, 
Lightning  Stroke,  xlvii.  [ii. 

Mentatory  Ganglia,  104. 
Musculatory  Tissue,  66. 

do     independent,  65. 
Musculation,  66. 
Muscles  are  twins,  72. 

do     illustration,  107. 
Nervous  Tissue.  75. 
Nervation,  89. 
Nervous  Systems,  99. 
Opening  windpipe — naturally, 

do  by  cutting,  xxxi.  [xxxvi. 
Oxygen  induces  circulation  ?  xxxii. 
Passive  Tissues,  42. 

do    do    change  slowly,  44. 

do         do         not  drownable,  47. 
"Pectous  changes  "  not  fatal,  xxx. 
Questions  of  a  Naval  Official,  37. 
Remarks  on  duty.  Dr.  Garrish,  ix. 
Bigor  mortis  not  fatal,  31. 
Rules  for  restoring  the  suffocated. 
Secretory  Tissue,  48.  [xxi. 

do     do    related  to  life,  55. 
Sinewy  Tissue,  43. 
Six  Tissues,  42. 
Smothering,  xliv. 
Stifling,  xlv. 
Strangling,  xlii. 

Summary  of  Active  Tissues,  115. 
Taylor's  Med.  Jurisprudence  upon 

drowning  and  restoration,  xiv. 
The  dead  not  restorable,  14. 
Three  Mechanisms,  73. 

do     questions  always  asked,  14. 

do     rules  for  restoration,  xxi. 

do    Passive  Tissues,  42. 

do    Active  Tissues,  47. 
Throttling,  xl,  xliii. 
Time  to  be  used  in  restoration,  17. 
Trance,  xlviii. 
Twin  Ganglia,  107. 
do    Muscles,  70. 
do     do     illustrations,  107. 
Two  Nervous  Tissues,  81. 
do  Muscular  Systems,  70. 
Yalueof  life,  117. 
Water  not  in  the  lungs,  15, 
Webster's  definition  of  Suffocate,  i. 
What  is  to  be  done   when  a  man 

has  just  been  taken  from  the 

water  ?     xxvi. 
When  is  a  man  dead  ?     29,  iv. 
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morally.  Pubhshed  monthly,  m  octavo  form,  at  $2.00  a  year,  in  ad- 
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Many  very  useful  books  are  included  in  the  lists,  on  most  fascinating 
subjects,  and  every  intelligent  reader  will  be  interested  in  the  catalogue 
which  will  be  sent  on  application. 

Phrenological  Examinations  are  made  daily ;  competent  per- 
sons are  always  in  attendance,  and  Charts  and  full  written  descriptions 
of  Character  are  given  when  desired.  Persons  at  a  distance,  or  who 
cannot  call  personally,  may  have  examinations  made  from  Photographs ; 
send  for  "  Examination  Circular,"  giving  direction.  All  who  are  inter- 
ested in  the  above  may  write  to 

S.  E.  WELLS  &  CO., 
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EXPOSITION 

Universelle    Internationale  Champ- de- Mars, 

^®  1878.  p^^,^g^  Sif/i  Nov.,  1878. 
Commissariat  General 
ETATS    UNIS    D'AMERIQUE. 

/  have  examined  the  official  list  of 
awards  at  the  Universal  Exposition^  as  publish^ 
ed  by  the  French  Authorities,  and  find  that 
only  one  Grand  ^rize  was  awarded  for  Sew= 
ing  Machines ;  that  was  given  to  the  Wheeler 
&>   Wilson  Company  of  J^ew  York. 

The  Grand  Gold  Medal  and  ^iplom,a 
were  delivered  to  me  at  the  Calais  de  l^Indus= 
trie,  October  21,  and  by  me  at  once  given  to 
the  representative  of  that  Company  at  the 
Exposition,  {Signed^ 

Com.  General. 


Call  and  see  |^=  "  THE  NEW  No.  8,"  .M^  the  Machine  to 
which,  the  above  Grand  Prize  was  awarded;  it  has  the  Silent  Feed, 
and  other  important  improvements. 

A  complete  assortment  of  superior  Silks  and  Cotton  of  aU  colors. 

Oils,  Needles,  and  other  findings,  of  the  best  quality,  constantly 
on  hand. 

Wheeler  k  Wilson  Manufacturing  Company, 

44  14th  St.,  Union  Square,  N.  Y.  City. 


Wheeler  &  Wilson 

No,  8    Sew'ing    A/Lachine. 


This  is  the  macliine  whicli,  in  competition  with  all  others,  secured  the  just 
encomium  transcribed  upon  the  opposite  page. 

The  difference  between  this  machine,  and  the  original  Wlieeler  &  Wilson 
family  machine — Avhich  in  its  day  was  regarded  as  a  triumph  in  this  line — is 
as  great  as  that  between  the  latter  and  the  first  sewing  machine  ever  made. 
The  rotary  hook  must  be  capable  of  taking  a  given  number  of  stitches  per 
minute  with  greater  ease  and  with  less  wear  than  any  other  method.  In 
all  the  improvements  made  in  the  Wheeler  &  Wilson  machine,  therefore,  this 
fundamental  part  of  its  system  has  been  retained,  and  this,  with  the  four 
motion  feed  and  the  wheel  tension  for  the  upper  thread,  are  the  only  parts 
of  the  old  family  machine  which  has  been  retained  in  the  Nos.  6,  7,  and  8 
machines. 

The  perfection  of  the  stitch  by  the  "  take-up  "  after  the  needle  has  left  the 
goods,  permits  of  the  use  of  a  thread  larger  than  could  otherwise  be  used ; 
the  needle-hole  in  the  goods  is  thus  more  nearly  filled,  indeed,  making  a 
perfectly  water-tight  stitch  possible.  There  being  no  tension  upon  the 
under  thread,  except  at  the  moment  of  the  tightness  of  the  stitch  by  the 
"take-up,"  the  stitches  may  be  varied  in  length  at  will  without  interfering 
with  the  position  of  the  "  lock,"  and  without  any  risk  of  puckering  the 
goods.  There  being  no  tension  on  the  lower  thread  while  the  cloth  is  being 
moved  by  the  feed,  the  spacing  of  the  stitch  is  not  obstructed,  and  no  mat- 
ter whether  the  stitch  be  coarse  or  fine,  it  is  as  perfect  as  though  it  were  laid 
off  by  a  dividing  engine.  This  momentary  action  of  the  under  tension  also 
permits  of  the  passage  from  thick  to  thin  goods,  or  from  parts  of  a  garment 
where  three  or  four  thicknesses  of  the  goods  are  required  to  be  sewed  to- 
gether to  others  where  but  two  thicknesses  occur,  without  change  in  any 
part  of  the  machine,  while  the  locking  of  the  stitch  within  the  goods  is  per- 
fect in  each  case. 

The  thick  bobbin  is  a  most  decided  improvement,  either  for  holding  a 
greater  quantity  of  thread  at  one  filling,  or  for  holding  a  thick  cord  for 
such  as  is  used  on  the  under  side  in  making  button-holes  in  leather  and  other 
fabrics.  Great  care  has  been  taken  to  secure  easy  access  to  all  those 
parts  of  the  machine  which  it  may  be  necessary  to  reach  in  ordinary  work- 
ing ;  thus  all  the  preparatory  operations  which  require  the  machine  to  be 
at  rest,  adding  to  the  time  of  actual  operation,  may  be  quickly  done. 

The  "Centennial  Judges"  reported  upon  this  machine  as  follows  : 
"A  look-stitch  machine,  rcnsurpassed  iyi  the  fine  toorkmanship  of  its  parts, 
and  possessing  great  originality,  great  adaptability  to  different  classes  of  work, 
hoth  in  cloth  and  leather,  beauty  of  stitch,  ease  and  rapidity  of  motion,  and 
completeness  of  display. 

From  the  report  to  the  English  Government. 
"  Of  all  the  Machines   we  tested,  the  Wheeler  &  Wilson   ITew 
Machine  was  the   most    completely  successful,  failing*  in  nothingf 
that  was  ^iven  to  it." 

FRED.    A.    PAGET, 
One  of  the  English  Centennial  Judges  of  Sewing  Machines. 

In  quality  and  rapidity  of  work,  and  in  the  ease  with  which  it  is  worked, 
and  its  uses  learned,  it  stands  before  the  world  unrivaled. 
For  further  information,  call  (or  send)  at  4A  Union  Square,  N.  Y.  City. 
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The  Stjn  will  deal  with  the  events  of  the  year  1880  in  its  own  fashion,  now  pretty 
well  understood  by  everybody.  From  January  1  until  December  31  it  will  be  con- 
ducted as  a  newspaper,  written  in  the  English  language,  and  printed  for  the  people. 

As  a  newspaper,  The  Sun  believes  in  getting  all  the  news  of  the  world  promptly 
and  presenting  it  in  the  most  intelligible  shape— the  shape  that  will  enable  its  readers 
to  keep  well  abreast  of  the  age  with  the  least  unproductive  expenditure  of  time. 
The  greatest  interest  to  the  greatest  number — that  is  the  law  controlling  its  daily 
make-up.  It  now  has  a  circulation  very  much  larger  than  that  of  any  other  Ameri- 
can newspaper,  and  enjoys  an  income  which  it  is  at  all  times  prepared  to  spend 
liberally  for  the  benefit  of  its  readers.  People  of  all  conditions  of  life  and  all  Avays 
of  thinking  buy  and  read  The  Sun  ;  and  they  all  derive  satisfaction  of  some  sort  from 
its  columns,  for  they  keep  on  buying  and  reading  it. 

In  its  comments  on  men  and  affairs.  The  Sun  believes  that  the  only  guide  of  policy 
should  be  common  sense,  inspired  by  genuine  American  principles,  and  backed  by 
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pendent of  party,  class,  clique,  organization,  or  interest.  It  is  for  all,  but  of  none. 
It  will  continue  to  praise  what  is  good  and  reprobate  what  is  evil,  taking  care  that 
its  language  is  to  the  point  and  plain,  beyond  the  possibility  of  being  misunderstood. 
It  is  uninfluenced  by  motives  that  do  not  appear  on  the  surface  ;  it  has  no  opinions 
to  sell,  save  those  which  may  be  had  by  any  purchaser  with  two  cents.  It  hates  in- 
justice and  rascality  even  more  than  it  hates  unnecessary  words.  It  abhors  frauds, 
pities  fools,  and  deplores  nincompoops  of  every  species.  It  will  continue  throughout 
the  year  1880  to  chastise  the  first  class,  instruct  the  second,  and  discountenance  the 
third.  All  honest  men,  with  honest  convictions,  whether  sound  or  mistaken,  are  its 
friends.  And  The  Sun  makes  no  bones  of  telling  the  truth  to  its  friends  and  about 
its  friends  whenever  occasion  arises  for  plain  speaking. 

These  are  the  principles  upon  which  The  Sun  will  be  conducted  during  the  yea^ 
to  come. 

The  year  1880  will  be  one  in  which  no  patriotic  American  can  afford  to  close  hia 
eyes  to  public  affairs.  It  is  impossible  to  exaggerate  the  importance  of  the  political 
events  which  it  has  in  store,  or  the  necessity  of  resolute  vigilance  on  the  part  of 
every  citizen  who  desires  to  preserve  the  G-overnment  that  the  founders  gave  us. 
The  debates  and  acts  of  Congress,  the  utterances  of  the  press,  the  exciting  contests 
of  the  Republican  and  Democratic  parties,  now  nearly  equal  in  strength  throughout 
the  country,  the  varying  drift  of  public  sentiment,  will  all  bear  directly  and  effect- 
ively upon  the  twenty-fourth  Presidential  election,  to  be  held  in  November.  Four 
years  ago  next  November,  the  will  of  the  nation,  as  expressed  at  the  polls,  was 
thwarted  by  an  abominable  conspiracy,  the  promoters  and  beneficiaries  of  which 
still  hold  the  offices  they  stole.  Will  the  crime  of  1876  be  repeated  in  1880  ?  The 
past  decade  of  years  opened  with  a  corrupt,  extravagant,  and  insolent  Administration 
intrenched  at  Washington.  The  Sun  did  something  toward  dislodging  the  gang  and 
breaking  its  power.  The  same  men  are  now  intriguing  to  restore  their  leader  and 
themselves  to  places  from  which  they  were  driven  by  the  indignation  of  the  people. 
Will  they  succeed  ?  The  coming  year  will  bring  the  answers  to  these  momentous 
questions.  The  Sun  will  be  on  hand  to  chronicle  the  facts  as  they  are  developed, 
and  to  exhibit  them  clearly  and  fearlessly  in  their  relations  to  expediency  and  right. 

Thus,  with  a  habit  of  philosophical  good  humor  in  looking  at  the  minor  affairs  of 
life,  and  in  great  things  a  steadfast  purpose  to  maintain  the  rights  of  the  people  and 
the  principles  of  the  Constitution  against  all  aggressors.  The  Sun  is  prepared  to 
vmte  a  truthful,  instructive,  and  at  the  same  time  entertaining  history  of  1880. 

Our  rates  of  subscription  remain  unchanged.  For  the  Daily  Sun,  a  four-page  sheet 
of  twenty-eight  columns,  the  price  by  mail,  post-paid,  is  55  cents  a  month,  or  $6.50 
a  year  ;  or,  inchiding  the  Sunday  paper,  an  eight-page  sheet  of  fifty-six  columns,  the 
price  is  65  cents  a  month,  or  $7.70  a  year,  postage  paid. 

The  Sunday  edition  of  The  Sun  is  also  furnished  separately  at  $1.20  a  year,  post- 
age paid. 

The  price  of  the  Weekly  Stjn,  eight  pages,  fifty-six  columns,  is  ^i  a  year,  postage 
paid.    For  clubs  of  ten  sending  !^10  we  will  send  an  extra  copy  free.    Address 

I.  W.  ENGLAND, 
Publisher  of  The  Sun,  New  York  City. 


Specialties  in  Confection, 

MAKUEACTUEED    OlS"  THE   PEEMISES, 

For  FLAVOR,  PURITY,  and  FRESHNESS, 

N.  B. — Medical  gentlemen  are  invited  to  call  and  test  this  fact, 
or  to  send  their  card  and  we  will  furnish  samples  gratuitously. 

Medicated  confections,  the  pleasantest  mode  of  administering 
many  remedies,  especially  in  case  of  children,  furnished  at  any  re- 
quired degree  of  strength. 

Broadway,  bet  17tli  &  18th  Sts.,  IT.  Y. 

BRANCHES : 

339  Fulton  St.,  Brooklyn,  N.  Y. 
3  Old  Post-office  Building,  (Nassau  St.,)  N.  Y. 
Cor.  4th  St.  and  So.  9th,  Brooklyn,  E.  D. 
2  Times  Building,  Troy,  N.  Y. 

SUMMER   BRANCHES: 

Saratoga,  opposite  Congress  Spring  Park. 
Long  Branch,  opposite  Ocean  Hotel. 

Confections  packed  in  Tin  Boxes,  sent  by  express  to  any  part 
of  the  United  States.  Thus  the  choicest  and  best  articles  of  con- 
fectionery can  be  enjoyed  at  every  home  at  reasonable  prices. 

SEND  FOR  PRICE  LIST. 


J.  H.  Johnston, 


150   BOWERY,  ^^Ixli^r"  N.  Y. 

EEADQVABTERS  for  the  PURCHASE  and  SALE  of 

Duplicate    Wedding    Presents,    Watches,    Dia- 
monds,  Jewelry,    Silver  Ware,   Bronzes, 
and    Paintings. 

Elegant  Silver  Wedding  Gifts, 

Sold  fully  50  per  cent.   Mow  Wholesale   Prices. 

AMERICAN  WATCHES  A  SPECIALTY, 

Sold  on  Installment  Plan  when  desired. 

DIAMONDS    and    FINE    JE'WELRY    below    Importers' 

or    Manufacturers'    Prices.       PLATED    WARE 

40  per    cent.    Discount. 

J,  H.  JOHNSTON.      -        -      150  BOWERY. 


DAILY, 

SBHI-WEEKL?, 

WEEKLY, 


€l)c  fuming  J)ost. 


BE0ADWA7 

&  FULTON  ST., 
NEWYOEE. 


Published  by  WM.  C.  BRYANT  &  CO., 


TERMS. 
DAILY. 

These  terms    include 
postage. 

One  year $9  00 

One  month 75 


N 
Y 


EVER  was  this  paper  more  able,   bright,   and 
newsy  than  at  present. — ISt.  Paul  Press. 


OUNG-ER,  fresher,  and  altogether  a  better  news- 
paper than  ever. — [  Ti^enlon  G-azeUe. 


SEMI-WEEKLY. 

Including  postage,  ex- 
cept to  subscribers 
in  New  York  city. 

One  year S3  00 

Clnbs  of  five  or 
more,  each. .  2  50 


WEEKLY. 

Including  postage. 

One  year.. $1  50 

Clubs  of  ten  or 
more,  each. .  1  25 


IT^XCEEDINGLY  welcome  visitor  to  the  evening 
i  .  companionship  of  reading  people. — iPhiladei- 
■^  phia  Ledger. 

VERY  few  American  journals  equal  the  Evening 
Post  for  reputation  and  influence  among  think- 
ing people. — \_Newspaper  Directory. 
EVEN  its  advertising  columns  are  jealously  guard- 
ed against  questionable  or  objectionable  adver- 
tisements.— [ Ne wspaper  Guide. 
NOW  the  ablest  evening  paper  in  the  world. 
Faithful  and  accurate  as  a  newspaper. — [M)- 
Jiaiok  Valley  Democrat. 

ITS  readers  may  be  said  to  include  a  larger  pro- 
portion, if  not  a  majority,  of  the  literary  and 
business  world.— ^[JV.'  Y.  Daily  Bulletin. 
NOTHING-  is  to  be  found  in  its  columns  which 
would  exclude  it  from  the  most  refined  family 
circle.— [P ittsburgh  Post. 

GENERxiLLY  acknowledged  to  be  the  door  by 
which  access  is  to  be  gained  to  the  New  York 
Homes. — IBowelVs  Newspapei-  Guide. 


ecimen    Nwiiibers  

sent  free.  "T^OLITIC ALLY  it  is  the  ablest  and  most  indepen- 

W^  dent  journal  of  Republican  proclivities  in  New 

-*-      York. — IPhiladelphia  Times. 

OUR  contemporary's  prosperity  speaks  well  for  its 
management  and  for  the  moral  tone  of  its  read- 
ers—[^eu5?)iirg'7i  Journal. 
SUITED  for  the  family  circle  as  well  as  for  the 
office  of  the  man  interested  in  poUtics  and 
nc^Y^.—iPitlsburgh  Post. 
THE  EVENING  POST  has  a  very  large  circula- 
tion among  the  respectable  reading  public  of 
this  city.— [iV"^ei«  York  World. 

Literary  and  scientiffc  persons  wiU  find  in  every  issue  of  the  New  York 
Evening  Post  much  that  will  please  them,  in  addition  to  aU  the  news  of  the 
day.— [Borne  Science. 

WM.   C.   BRYANT    &    CO., 

Broad^vay    and    Faltou    Street,    New    York. 


Eemittances  should 
be  made,  if  possible, 
by  draft  or  Post-office 
order  payable  in  New 
York.  If  tbese  can- 
not be  obtained,  the 
letter  should  be  reg- 
istered. 


THE 

N.  Y.  WITNESS  PUBLICATIONS 

F  O  Tl     1  8  8  O- 


TKi:  DAILY  WITNESS. 

A  EELiGious,  temperance,  daily  newspaper,  tlie  only  one  in  the  Union,  was  com- 
menced on  July  1,  1871,  and  continues  to  send  forth  daily  a  rich  variety  of  news, 
markets,  editorials,  correspondence,  reports  of  religious  and  temperance  meetings, 
a  daily  report  of  the  Fulton  Street  Prayer-Meeting,  with  much  useful  and  instruct- 
ive matter  for  family  reading.  The  price  is  two  cents  per  copy  or  $5  per  annum. 
To  induce  circulation  throughout  the  country  we  offer  special  terms  :  To  clubs  of 
five  we  will  send  the  Daily  Witness,  separately  addressed,  by  mail,  postpaid,  for 
$20  a  year,  or  $5  per  quarter.  Seventy-eight  copies  delivered,  will  only  cost  $1.  At 
that  rate  who  would  be  without  a  New  York  daily  paper,  equally  valuable  for  the 
business  man  and  for  his  family  ?  We  hope  that  clubs  will  be  formed  in  every  city, 
town,  and  village  that  is  reached  by  the  morning  mails  from  New  York  on  the  same 
day. 

THE  WEEKLY  WITITESS 

Commenced  January,  1872,  and  is  near  the  completion  of  its  eighth  year.  It  at 
present  issues  54,000  weekly,  which  go  to  subscribers  all  over  the  Union.  Its  issues 
from  the  beginning  have  been  over  twenty  millions  of  copies,  each  containing  a  great 
variety  of  interesting  matter,  namely  :  News  of  the  Day,  Prices  Current,  Financial 
Report,  Spirit  of  the  New  York  Daily  Press,  House  Department  (consisting  chiefly 
of  Letters  from  Ladies),  a  column  of  letters  from  children.  General  Correspondence 
from  all  parts  of  the  country,  much  of  it  valuable  for  intending  colonists;  Depart- 
ments for  Agriculture,  Temperance,  Sabbath-School,  Religious  Reading,  including 
Daily  Report  of  Fulton  Street  Prayer-meeting;  Serial  and  other  Stories.  It  gives 
more  reading  matter  than  any  other  religious  weekly,  and  has  probably  300,000 
readers.  Price,  $1.50  a  year;  clubs  of  five  will  be  supplied  for  $6  a  year,  the  papers 
being  addressed  separately  and  postpaid. 

SABBATH    BEADIITG. 

This  small,  neat  eight-page  weekly  paper  is  filled  with  the  choicest  reading  matter 
suitable  for  the  Sabbath  day,  among  which  is  one  first-class  sermon  in  each  number. 
The  matter  in  this  paper  is  all  different  from  what  appears  in  the  Weekly  Witness. 
It  has  no  news  advertisements,  editorials  nor  communications,  but  is  just  a  choice 
selection  of  good,  religious,  temperance  matter,  suited  for  all  classes  and  all  regions, 
and  specially  suited  for  distribution  as  a  most  acceptable  tract.  The  price  is  one 
cent  per  copy,  or  50  cents  per  annum.  Ten  copies  (520)  will  be  sent  to  one  address 
for  a  year,  postpaid,  for  $4;  or  100  copies  for  $35.  This  is  found  to  be  an  excellent 
weekly  for  the  more  advanced  classes  in  Sabbath-schools. 

All  the  above  terms  are  cash  in  advance,  and  the  papers  stop  when  subscription 
expires  unless  previously  renewed.  Samples  copies  of  any  or  all  of  them  will  be 
sent  free  if  applied  for  by  postal  card  or  otherwise. 

The  above  publications  will  be  sent  on  trial  for  a  month  to  any  address  :  Daily 
Witness,  for  25  cents;  Weekly  Witness,  10  cents;  Sabbath  Reading,  5  cents,  or 
sample  copies  free. 

JOHN  DOUQALL  &  CO.,  Proprietors. 

Xfo.  7  Frankfort  Street,  New  York. 


The  MACKINNON  Pen, 


An  entirely  new  Writing  Instrument  for  Desk  or  Pocket. 


liii 


Writes  seventy-five  pages  of  foolscap  with 
one  filling,  on  any  paper,  with  any  clean 
writing  or  copjang  ink. 

The  point  is  as  smooth  as  diamond  can 
be  polished,  is  conical  in  shape,  and  glides 
over  the  paper  as  easily  as  a  soft  lead  pencil. 

CLEANLINESS. 

It  cannot  blot  or  soil  the  hands,  because 
ink  cannot  escape,  except  in  the  act  of  writ- 
ing, and  when  not  in  use  the  pen  is  hermet- 
ically sealed. 

DURABILITY,  CHEAPNESS. 

Report  Ko.  1135  of  the  Franklin  Institute 
of  Philadelphia,  reads  : 

"  The  point  of  the  Pen  is  actually  a  ring  of 
iridium  (diamond).  *  *  *  It  is  at  once  taste- 
ful and  useful,  and  for  the  service  rendered  is  not 
costly.    We  cordially  approve  of  the  instrument." 

The  Scientific  American  says  : 

"  Our  daily  use  of  it  demonstrates  to  us  that  who- 
ever supplies  himself  with  a  MacKinnon  Pen  possesses 
a  good  thing." 

Nothing  more  appropriate  as  a  gift  to  a 
lady  or  gentleman. 

Be  careful  our  Name  is  stamped  on  every  Pen,  as  tJiere 
is  a  Cheap  Imitation  in  the  Market. 

All  who  wish  to  avoid  the  annoyance  of  the  common  writing  materials  should 
examine  the '"  MacKinnon  Pen  "  at  their  stationers,  or  address  the  manufac- 
turers, 

D.  MACKINNON  &  CO., 

200  Broadway,  {bet.  Fulton  and  John  Sts,,)  iV.  T, 

All  persons  owning  one  of  our  Pens  of  the  first  manufacture  should  send  it  to 
us  by  registered  mail,  to  be  made  over  with  all  late  improvements,  which  will  be 
done  at  manufacturers'"  price,  and  warranted  for  three  years. 

N.  B.— The  above  pen  is  especially  adapted  to  the  use  of  Medical  Men,  Life 
and  Fire  Insurance  Agents,  and  all  other  persons  who  have  writing  to  do  away 
from  home. 


THE 

Popular  Science  Monthly. 


Coiadiacted    by   E.  L.  and.  W.  J.  YOUMANS. 


Containing  instructive  and  interesting  articles  and  abstracts  of  articles, 
original,  selected,  and  illustrated,  from  the  peus  of  the  leading  scientific 
men  of  different  countries ; 

Accounts  of  important  scientific  discoveries  ; 

The  application  of  science  to  the  practical  arts ; 

The  latest  views  put  forth  concerning  natural  phenomina,  by  savants  of 
the  highest  authority. 

Prominent  attention  is  given  to  those  various  sciences  which  help  to  a 
better  understanding  of  the  nature  of  man,  to  the  bearings  of  science  upon 
the  questions  of  society  and  government,  to  scientific  education,  and  to  the 
conflicts  which  spring  from  the  progressive  nature  of  scientific  knowledge. 

The  Populak  Science  Monthly  loas  enlarged,  beginning  loUTi  the  issue  for 
January,  1879.  It  is  handsomely  printed  on  clear  type,  and,  when  necessary 
to  further  convey  the  ideas  of  the  writer,  fully  illustrated. 

Terms  :  $5.00  per  annum ;  or,  50  cents  per  number. 

The  volumes  begin  May  and  November  of  each  year.  Subscriptions  may 
begin  at  any  time. 

The  Popular  Science  Monthly  and  Appletons'  Journal,  together,  for 
$7.00  per  annum,  postage  prepaid.     (Full  price,  $8.00.) 


Appletons'  Journal : 

A    MAQAZINE    OF    QENERAL    LITERATURE. 


Appletons'  Journal  is  devoted  to  literature  of  a  high  order  of  excellence, 
original  and  selected,  by  writers  of  acknowledged  standing. 

It  is  the  growing  habit  of  the  leading  minds  in  all  countries  to  contribute 
their  best  intellectual  work  to  the  magazines  and  reviews  ;  and,  in  order 
that  Appletons'  Journal  may  adequately  reflect  the  intellectual  activity  of 
the  time  thus  expressed,  it  admits  to  its  pages  a  selection  of  the  most  note- 
worthy critical,  speculative,  and  progressive  papers  that  come  from  the  pens 
of  these  writers. 

Fiction  occupies  a  place  in  the  Journal,  and  descriptive  papers  appear  ; 
but  large  place  is  given  to  articles  bearing  upon  literary  and  art  topics,  to 
discussions  of  social  and  political  progress,  to  papers  addi'essed  distinctly  to 
the  intrdlectual  tastes  of  the  XDublic,  or  subjects  in  which  the  public  welfare 
or  public  culture  is  concerned. 

25  cents  per  number  ;  $3.00  per  annum,  in  advance,  postage  included.  A 
club  of  five  will  be  sent  one  year  for  $12.00. 

The  volumes  begin  January  and  July  of  each  year.  Subscriptions  received 
for  any  length  of  time. 


D.  APPLETON  &  CO.,  Publishers,  549  t&  551  Broadway,  N.  Y. 


THE    FOREMOST  AMERICAN  MONTHLY. 


The  New  York  Medical  Journal, 

Edited  by  JAMES  B.  HUNTER,  M.  D., 

Surgeon  to  the  New  York  State  Woman's  Hospital ;  Consulting  Surgeon  to 

the  New  York  Infirmary  for  Women  and  Children  ;  Member  of 

the  New  York  Obstetrical  Society,  etc. 

The  leading  features  of  this  Journal  are  the  following  : 
Original  Communications  from  Eminent  Members  of  the  Profession. 
Reports  of  Interesting  Cases  in  Private  Practice. 
Notes  of  Practice  in  Metropolitan  Hospitals,  illustrating  the  Use  of  New 

Methods  and  New  Remedies. 
Translations  and  Extracts  giving  the  Cream  of  all  the  Foreign  Journals. 
Reports  of  Medicine,  Surgery,  Obstetrics,  Cynaecology,  Laryngology,  Pa- 
thology, etc. 
Critical  and  Impartial  Reviews  of  aU  New  Medical  Books. 
Proceedings  of  Medical  Societies. 
Copious  Illustrations  by  means  of  Woodcuts. 
The  Latest  General  Medical  Intelligence. 

A  new  volume  of  the  New  York  Medical  Jouknal  begins  with  the  num- 
bers for  January  and  July  each  year.  Trial  Subscriptions,  three  months, 
$1 ;  six  months,  $2. 

Terms,  84  per  Annum,  postage  prepaid  by  the  PubliftJiers. 
A  General  Index  to  the  New  York  Medical  Journal,  from  its  first  issue 
to  June,  1876 — including  twenty-three  volumes — now  ready.     Price,  75  cts. 

Address  D.  APPLETO^V  &  CO.,  Publishers,  549  &  651  Broadway,  K.  Y.  City. 

MICROSCOPES  FOR  PHYSICIANS. 

WAIiE'S  NEW  WORKI.^G  MICROSCOPE  is  original  in  design, 
and  the  lowest-priced  Microscope  of  reaUy  good  quality  in  market.  Send 
for  Illustrated  Catalogue  free. 

"HOW  TO  USE  THE  MICROSCOPE."  By  John  Phinn.  The  most 
practical  little  book  on  the  subject.    By  mail,  75  cents. 

INDUSTfilAL   PUBLISHINa   COMPANY, 

14  Dey  Street,  New  York. 

THE    LONDON    LANCET 

Is  the  oldest  Medical  Journal  in  the  English  language,  and  the  recognized 
exponent  of  medical  science  all  over  the  world. 

The  largest  and  cheapest  Medical  Journal  in  the  country ;  $5.00  per  year. 
Specimen  copies,  25  cents  each.    Address 

LONDON   LANCET.  14  Dey  Street,  New  York. 

4®-  The  American  reprint  contains  all  the  medical  matter  of  the  original 
edition. 


John  Reynders  &  Co., 

[Late  of  Otto  &  Reyndeks,] 

No.  303  FOURTH  AVENUE, 

Cor.  23d  Street,  NEW  YORK. 

Manufacturers  and  Importers  of 

urgical  ;|nstramcnt0, 

J 

SliBLETOISrS, 

Anotomical  Preparations, 

AND   CHARTS, 

Electric  Batteries, 
APPARATUS 

For  the  Treatment  of  Deformities  of  the 
HUMAN  FRAME, 

TRUSSES,  ABDOMINAL  SUPPORTERS  AND  ELASTIC  STOCKINGS, 

HARD  AND  SOFT  RUBBER  SURGICAL  ARTICLES 

OF  EVERT  DESCRIPTION. 

Veterinary  Instruments,  etc.,  etc, 

N.  B.— We  manufacture  Graves'  Speculum,  invented  by  Dr.  F.  W.  Graves,  of 
Woburn,  Mass.,  and  justly  regarded  as  the  best  improvement  ever  made  in  that 
useful  instrument. 

^**  Lambert's  Physiological  and  Anotomical  Charts,  six  innumber,  by  T.  S. 
Lambert,  M.  D.,  author  of  "  They  are  not  Dead,"  and  other  Physiological  Works. — 
The  Chart  of  the  Eye  is  unique,  and  the  best  aid  of  explaining  sight. 

IMPROVED    ARTIFICIAL    LIMBS. 

LEGS  and  FEET  ^  ARMS  and  HANDS 


Swl)- Astragalus  Joint  for  IJa- 
teral  Ankle  Mo-vement. 


AIjSO, 

E  2§:  T  E  3SrS  I  OIsT 


APPARATUS, 


Full  Finger,  Wrist  and  Klbow 
Mo-veinent. 


FOR 

SI3:OE,TB  I^E3D 

LIMBS. 


The  merits  of  these  Limbs  have  been  honored  with  four  consecutive  Award 
Medals  by  the  American  Institute  of  New  York,  closing  with  Medal  of  Superiority 
1878.    A  Medal  and  Diploma  were  also  awarded  at  the  Centennial  Exhibition,  1876. 

Address  for  Catalogue, 

C.  A.  FREES,  737  Broadway,  N.  Y. 


"The  Leading  Business  College  of  the  World." 


Packard's  Bryant  &  Stratton 

Business  College, 

M.ETHODIST  Building, 
805  BROADWAY,  NEW  YORK, 


COENEE  OF  ELEVENTH  STEEET. 


This  institution,  established  in  1858  by  its  present  owner  and  principal, 
affords  the  only  complete  course  of  study  and  practice  in  business  affairs  to 
be  found  in  the  city,  and  enjoys  a  patronage  unequaled  by  any  other  similar 
school  in  the  United  States. 

The  college  rooms  for  location,  convenience  of  access,  light,  ventOation, 
commodiousness  and  beauty  of  arrangement  and  adornment,  are  not  excelled 
anywhere,  while  the  appliances  in  aU  the  departments  and  in  every  particular 
are  such  as  will  satisfy  the  most  exacting.  In  short,  the  school  in  all  its 
belongings  is  just  what  is  required  in  a  great  cosmopolitan  city,  and  is  con- 
ducted upon  a  plan  at  once  novel  and  sensible. 

The  following  schedule  of  prices  is  a  reduction  from  former  rates,  and  has 
been  adopted  to  suit  the  times. 

EATES  OP  TUITION— Payable  in  Advance. 

One  Term  (11  Weeks),  -  -  -  -  -        $50 

T^!^o  Terms  (33  Weeks), 90 

One  Year  (44  ^Weeks), 170 

Students  may  enter  at  any  time  during  the  school  session  with  equal  ad- 
vantage. 
Call  or  send  for  complete  Catalogue  and  Circular. 

S.  S.  PACKARD, 

Principal  and  Proprietor, 

N.  B.— Dr.  T.  S.  Lambert  will  deliver  a  course  of  Lectures  during  the 
college  year  on  "The  Eelations  of  Physiology  and  Hygiene  to  Business." 


STANDARD  TEMPERAICE  WORKS. 


The  National  Temperance  Society  have  issued,  a  number  of  standard  temperance 
woi'ks  from  the  pens  of  some  of  the  best  writers  in  the  world  upon  the  vital  princi- 
ples upon  which  the  temperance  reform  is  founded.  The  following  should  be  in 
the  hands  of  every  friend  of  temperance  and  in  every  library  in  the  land.  Most  of 
these  are  in  paper  covers,  as  well    s  in  cloth  binding,  for  wide  circulation  : 

By  B.  W.  Richardson,  M.A.,  IVI.D.,  LLD.,  F.R.S, 

On.  Alcoliol.  With  an  introduction  by  Dr.  Willard  Parker,  of  New  York. 
12mo,  190  pages.     Paper  covers,  50  cents  ;  cloth $1.00 

This  book  contains  the  "  Cantor  Lectures  "  recently  delivered  before  the  Society 
of  Arts.  These  justly  celebrated  lectures,  six  in  number,  embrace  a  historical 
sketch  of  alcoholic  distillation,  and  the  results  of  an  exhaustive  scientific  incxuiry 
concerning  the  nature  of  alcohol  and  its  effects  upon  the  hiiman  body  and  mind. 
They  have  attracted  much  attention  throughout  Great  Britain,  both  among  physi- 
cians and  general  readers,  and  are  the  latest  and  best  scientific  expositions  of  alcohol 
and  its  effects  extant. 

The  Temperance  Ijessoii-Boolc.    12mo,  220  pages 50 

This  is  a  series  of  fifty-two  short  lessons  on  alcohol  and  its  action  on  the  body, 
accompanied  with  suitable  questions,  designed  for  study  in  public  and  private 
schools  and  reading  in  schools  and.  families. 

By  Rev.  George  W.  Sampson,  D.D. 

The  Divine  lia-vv  as  to  "Wines.     12mo,  290  pager.     Cloth $1.00 

This  is  a  new  and  thoroughly  scholarly  book,  examining  the  entire  question  from 
200  years  b.  c.  to  the  present  time,  and  conclusively  showing  that  the  Bible  nowhere 
sanctions  the  drinking  of  intoxicating  liquors. 

Alcohol  and  the  State.  A  discussion  of  the  problem  of  law  as  applied  to 
the  liquor-traffic.  By  Eobert  C.  Pitman,  LL.D.,  Associate  Judge  of  Su- 
perior Court  of  Massachusetts.     12mo,  411  pages $1.50 

It  treats,  with  great  conciseness  and  marked  ability,  of  what  the  State  loses  in 
various  ways  through  alcohol,  and,  in  turn,  of  what  is  the  duty  and  proper  function 
of  the  State  concerning  alcohol. 

Our  "Wasted  Resowrces.  By  Dr.  William  Hargreaves.  12mo,  202  pages. 
The  Missing  Link  in  the  Temperance  Eeform,  giving  the  most  valuable 
statistics  ever,  published. .  Price,  in  cloth,  $1.25 ;  paper  edition 50 

Tallcs  on  Temperance.    12mo,  158  pages.    By  Canon  Farrar,  D.D.    Cloth, 

60  cents  ;  paper 25 

This  book  contains  ten  sermons  and  talks  by  this  eminent  divine.  They  are  filled 
with  sound,  convincing  arguments  against  the  lawfulness,  morality,  and  necessity 
of  the  liquor-traffic,  as  well  as  stirring  appeals  to  all  Christian  men  and  women  to 
take  a  firm,  decided,  outspoken  stand  in  favor  of  total  abstinence  from  all  intoxicat- 
ing liquors. 

The  Text-Book  of  Temperance.  By  Dr.  F.  K.  Lees,  F.S.  A.  12mo,  312 
pages.  Historical,  Biblical,  Physiological,  Statistical,  Political,  and  Moral. 
It  gives  a  thorough  discussion  of  the  entire  question.  Cloth,  $1.25  ;  paper 
edition 50 

Address 

J.  N.  STEARNS,  PTa"blisliiiao-  Agent, 

58  Meade  Street,  New  York. 


ESTABLISHED     IN     18  4  8. 

E.    8.    JOHISI  SON 


MANTJFACTTJRER  OF 


Gold  Pens,  Penholders,  Pencils, 

Pen  and  Pencil  Cases  in  Gold,  Silver,  Pearl,  Ivory,  and  Rubber. 

SALESKOOM;  )      -^y  ^j  (  FACTORY: 

44  KASSAU  STREET,}     NEW     YORK,     j   39  bEEKMAN  ST., 


MILLS  ESTABLISHED  IN  1852,  NOW  THE  LARGEST  IN  THE  WORLD. 


F.  SCHUMACHER'S    OATMEAL. 

"A"  Fine,  "B"  Medium,  "G"  Coarse. 

200  lb.  Barrels  ;  100  lb.  Keg's  ;   14  lb.  Tin  Cans,  10  in  Case  ; 
Boxes,  36  2 -lb.  papers,  18  5-lb.  papers. 

Physicians  may  rely  upon  the  uniformity  and  perfection  of  this  meal ;  they  are  the 
pride  of  the  maker,  the  oldest  and  best  in  the  land  ;  hence  it  always  gives  satisfac- 
tion, better  even  than  any  of  Irish  or  Scotch  production. 

For  test  packages,  by  mail  or  otherwise,  send  postal  card. 

CRACKED  VEATHm  WHEAT — Cut  and  prepared,  Schumacher's  Patent  Pro- 
cess ;  put  up  in  packages  free  from  Flour,  and  warranted  to  keep  in  any 
climate,  200  lb.  bbls. ;  100  lb.  kegs  ;  boxes,  36  2-lb.  papers. 

BOIiIiED    WHEAT.— 180  lb.  Barrels. 

"  "  Boxes,  36  lbs.  2  lb.  papers. 

FEARIJ    BARIiEY. — 1001b.  kegs.    Four  grades,  from  1  to  10  numbers  of  each. 

CBUSHED    BARIiET. — A  new  article.    Requires  much  less  cooking  than  Pearl 
Barley,  is  a  valuable  improvement  over  it,  and  needs  but  a  trial  to  be  appre- 
.    ciated.    Kegs,  100  lbs. ;  boxes,  36  1>^  lb.  papers. 

FTTBE  WHEAT  PARIITA.— Boxes,  48  1-lb.  papers  ;  boxes,  24  1-lb.  papers  ; 
kegs,  100  lbs  each. 

PEABIi  HOMINY.— Coarse  "C,"  220  lb.  bbls.;  Granulated,  200  lb.  bbls.; 
boxes,  36  2)i-lh.  papers. 

FAMILY  PIiOUB.— F.  S.  New  Process,  Patent  "White  Cloud,"  Snowflake,  Cas- 
cade, Grant,  Howard,  also  White  and  Amber  Graham. 

CHAS.  MUNS,  SOLE  AGENT, 

41    AVATER    ST.,  NE^V    YORK    CITY, 

Who  constantly  keeps  a  stock  in  this  city,  and  calls  the  attention  of  dealers  to 
these  goods,  their  even  quality,  and  reasonable  price.  The  can  and  papered  goods 
specially  desirable  for  this  climate. 

Jobbing  Trade  Supplied  at  Mill  Prices,  Freight  Added. 


A  Complete  Moral  Story  in  Each  Number, 

No.  Price. 

1.  Nellie,   The  Clockmaker's  Daughter.    By  F.  M.  C.  W 10c. 

2.  Not  Forsaken.    By  Agnes  Giberne 10c. 

3.  Bede'  s  Charity.    By  Hesba  Stretton 16c. 

4.  liife  of  Rev.  T.  De  Witt  Talmage,  D.  !>.,  with  History  of  Brook- 

lyn Tabernacle.    By  Rev.  John  Lobb,  D.  D.,  F.  R.  G.  S 15c. 

5.  The  Young  Apprentice.    By  Hesba  Stretton 10c. 

6.  Sheer  Off.    By  A.  L.  O.  E 15c. 

7.  In  Prison  and  Out.    By  Hesba  Stretton 10c. 

g    4  History  of  a  Threepenny  Bit.    \    ^^  ^^^  ^   ^.^^^ ^^^ 

<  Frank  Spencer's  Rule  of  liife.  ) 
9.  Froggy's  L-ittle  Brother.    By  Brenda 15c. 

j^jj  Saved  at  Sea.  I    By  Mrs.  O.  F.  Walton 10c. 

I  Christie's  Old  Organ.    > 


The  object  of  this  Library  is  to  furnish,  moral  and  religious 
ireading  matter  in  cheap  form,  to  take  the  place  of  the  immoral  and  sen- 
rsational  literature  of  the  present  day,  which  is  being  placed  in  the  hands 
.of  the  children,  and  eagerly  sought  after  in  many  homes.  Will  be  free 
sfrom  sectarianism  and  denominationalism,  teaching  every  reader  to  take 
:2k  bold  and  strong  stand  on  the  side  of  Truth,  Honesty,  Temperance,  and 
.Christianity. 

A  new  story  will  be  issued  every  two  weeks,  written  by  a  first- 
,  class  and  popular  author,  which,  if  printed  in  book  form,  would  sell  for 
from  $1.00  to  $1.75. 

Prices. — A  Single  Number,  containing  from  thirty  to  forty  pages, 
10c.  An  Extra  Large  Number,  containing  from  forty  to  sixty  pages, 
15c.     A  Double  Number  will  be  issued  occasionally  in  order  to  print 

;an  extra  large  story,  containing  from  sixty  to  one  hundred  pages,  20c. 
To  yearly  subscribers,  semi-monthly,  $2.50  per  year,  in  advance,  post- 

.age  prepaid. 

All  subscriptions  commence  with  No.  1.  To  any  person  who  will  in- 
kterest  himself  in  obtaining  subscribers,  and  send  us  the  names  of  six 
ipersons  with  $15.00,  we  will  mail  a  copy  for  a  year  free. 

Sample  Copies  mailed  free,  to  any  address,  on  receipt  of  price. 

J.  S.  OGILVIE  &  CO.,  Publishers,  29  Rose  St.,  N.  Y, 

N.  B.— Cantor  L«ecture8  Upon  Alcohol.  By  Bi  W.  Richardson,  M.  D., 
fF.  R.  S.  Edited  with  notes  by  T.  S.  Lambert,  M.  D.,  author  of  "  They  Are  Not 
jDead,"  and  other  Physiological  works.    Price,  30c. 


THE  GREAT  SUCCESS 

Which  has  attended  the  sales  of  Sceibneb's  Monthly  and 
St.  Nicholas  during  the  past  year,  authorizes  the  pubHshers 
in  making  broader  plans  for  the  future.  The  regular  edition 
of  Sceibneb's  Monthly  has  steadily  increased  from  month 
to  month,  until  it  now  averages  about  one  hundred  thousand 
copies, — an  increase  of  twenty  thousand  within  the  year.  One 
cause  of  the  recent  increase  in  circulation,  shown  by  the  fact 
that  there  were 

100,000  Nov.  Numbers  Sold  in  Two  Weeks, 
is  undoubtedly  due  to  the  growing  interest  in  the  two  serials, 
Henry  James,  Jr.'s  "Confidence,**  which  is  one  of  his  most 
fascinating  character  studies,  and  George  W.  Cable's 

NOVEL  OF  NEW  ORLEANS  LIFE. 

"  The  Grandissimes.**  This  latter,  begun  in  November,  will 
be  the  leading  serial  story  of  the  year.  Mr.  Cable's  "  Old  Creole 
Days"  has  attracted  wide  attention,  and  this,  his  first  novel, 
promises  to  be  among  the  strongest  and  most  important  works 
of  fiction  that  have  yet  appeared  in  American  literature. 

"  THE   REIGN   OF  PETER  THE   GREAT,** 

by  Eugene  Schuylee.  This  splendid  series  of  Illusteated 
HiSTOETCAL  Papees,  the  greatest  work  of  the  sort  yet  under- 
taken by  any  popular  magazine,  will  begin  in  the  February, 
1880,  issue  and  will  continue  for  two  years. 

ST.  NICHOLAS, 

««  THE    WORLD'S    CHILD    MAGAZINE,*' 

has  also  attained  the  great  popularity  it  deserves.  The  circula- 
tion of  the  Christmas  No.  is  75,000.  John  G.  Whittier  wrote 
of  it  ;  ^^  It  is  little  to  say  of  this  magazine  that  it  is  the  best  child's 
periodical  in  the  world.''^  And  the  universal  opinion  is  the  same, 
not  only  in  America,  but  in  England,  where  it  has  been  re- 
ceived with  the  highest  praise.  The  London  Daily  News  "wish- 
es it  could  point  out  its  equal  in  English  periodical  literature," 
and  the  Spectator  has  called  it  "  the  hest  of  all  children's  maga- 
zines." In  Paris,  Mr.  Charles  Delagrave  is  to  issue  a  monthly 
adaptation  of  St.  Nicholas  in  French,  and  a  volume  made  up 
from  St.  Nicholas  is  to  be  translated  into  Arabic  for  the  de- 
light of  Moslem  children. 

Beginning  with  the  November,  1879,  Number,  St.  Nicholas 
is  printed  on  heavier  paper,  and  permanently  enlarged,  so  that 
each  number  contains  over  eighty  pages,  filled  with  stories, 
pictures,  descriptive  articles,  large  type  for  the  little  ones,  etc. 

Price  : — Sceibneb's  Monthly,  $4. 00  a  year  35  cents  a  number. 
St.  Nicholas,  ^3.00  a  year  ;  25  cents  a  number. 

SCRIBNER  &   CO.,  New-York. 


HAD  DON    &    CO., 
FINE    BOOK    BINDING, 

jzv  calf,  russia.  and.  morocco, 
139,  141,  &  143  Centre  St., 

!:."mo'?hk.  }  NEW    YORK. 

VAN  SANTVOOED  &  HAUFF, 

SOLICITORS    OF    PATENTS, 
american  and  foreign. 

And  Advocates  in  Patent  Causes, 

^o.  4/  Tark  ^ow, 

Times  BuiLDiNa,  NEW  YORK  CITY. 

J.  Van  SAifTVOOED.  W.  Hauff, 

J.   HERMANN   WAHLERS, 

Notary  Public. 
German  and  French  Spoken  in  the   Office. 

CHARLES  CRARY, 

Attorney  and  CouNSEiiiiOR  at  Law, 
97  Nassau  Street, 

(Room  8,  ith  Floor.— Elevator.)  NEW  YORK. 

C.    S.    GAGE, 

Attorney  and  CouNSEijiiOR   at   Law, 

47  William  Street, 

New  York  City. 

JAMES    FLYNN, 

attorney  and  COUNSELLOR  AT  LAW, 

140  Nassau  Street, 
New  York. 

SAMUEL    J.-  CROOKS, 

Counsellor  at  Law, 
206  Broadway  (Evening  Post  Building), 

Residence,  36  West  Fifty-ninth  Street,  NEW  YORK. 


WAKEMAN  &  LATTING, 

Counsellors  at  Law^ 

No.  93  Nassau  Street, 

(Bennett  Building,) 

ABRAM  WAKEUAK. 

JOHN  J.  LATTiNs.  Elevator  Entrance,  129  Fulton  St., 

THADDEUB  B.   WAEEUAH 

N.  Y.  CITY. 
LAW  OFFICES  OF 

WILLIAM  BARNES  and  of  "BARNES  &  HANOVER," 
102  Broadway,  New  York  City, 

AND 

67  State  Street,  Albany,  N.  Y. 

Residence :— 12  West  12th  St.,  N.  Y.,  and  Western  Ave.  Boulevard,  Albany,  N.  Y. 

Insubancb  Law  Cases  a  Specialty. 

MARK  D.  HANOVER, 

Counsellor  at  LaWf 
No.  103  Broadway,  New  York  City. 

Insurance  Law  Caaes  a  Specialty, 

EDWARD  W.  SEARING, 

Attorney  and  Counsellor  at  Law, 

No.  145  Broadway, 

(Room  21,) 

Notary  Public.  NEW  YORK. 

Residence,  No.  335  West  39th  Street. 

JOHN  H.  STAATS, 
Attorney  and  Counsellor  at  Law, 
No.  243  Broadway, 
New  York 


HERMON  H.  SHOOK, 

Attorney  and  Counsellor  at  Law, 

82  Nassau  St., 

(Room  42.)  NEW  YORK. 
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